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Abstract 
Numerous studies have been previously conducted, investigating motivation and the role of 
rewards as motivators for knowledge workers. While many studies have investigated 
knowledge workers, the scientific knowledge worker group has attracted little attention. 
Through a survey carried out on 132 scientific knowledge workers employed in a Research 
and Development function, this study identifies which rewards motivate this group of 
knowledge workers and investigates the differences of reported motivation from these 
rewards between the different demographics of the respondents. The results from this study 
highlight that there are inconsistencies in reported motivations between the different 
demographics surveyed, namely gender, age and educational background. This study also 
discovers that scientific knowledge workers are most motivated by financial rewards, 
progression, job title and recognition. These findings recommend that further research is 
required to fully understand the rewards leading to the motivation of scientific knowledge 
workers and the difference in demographics. It is also recommended that businesses 
employing scientific knowledge workers recognise the importance of these factors in 
motivating their employees, in order to ensure motivation, job satisfaction and high 
performance, thus leading to a competitive advantage. 
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IntroductionFi'~_r.1 
Over recent years, the importance of scientists to the UK economy has become increasingly 
~Ei:J 	 significant. As Wynarczyk and Hale (2009) explain, "Science, Technology, Engineering and 
Mathematics (STEM) subjects are identified as being 'critical' to the future of industrial 
competitiveness of the UK". With this in mind, it is important to understand what motivates 
scientific knowledge workers in the workplace, to ensure the performance of these 
knowledge workers is high. The research undertaken therefore looks in to the rewards 
which motivate of scientific knowledge workers. 
To investigate the rewards which motivate scientific knowledge workers, research has been 
conducted in one of Johnson Matthey's Research and Development functions. Johnson 
Matthey is a FTSE 100 global chemical business, which focuses on new technologies for a 
range of chemical applications (www.matthey.com). With new technologies being 
continuously developed, the role and performance of Chemists, Engineers and Technicians 
(scientific knowledge Workers) is vital to Johnson Matthey's competitive advantage. The 
business in which this research is being investigated is Johnson Matthey's largest business 
unit; Emission Control Technologies (ECT), who develop and manufacture catalytic 
converters for the automotive industry. ECT's global Research and Development function is 
based in Royston, Hertfordshire, and focusses on developing next generation catalytic 
converters, involving the development of new ideas and technologies. The workforce is 
made up of approximately 220 permanent members of staff, with the majority of employees 
working as Chemists, Engineers or Technicians. For the Chemists, the majority of whom 
have completed PhD's, it is a step away from exploratory resea.rch, and a move towards 
refining and developing current theories for customer applications. The Engineering work is 
more hands-on than theoretical research, with Engineers developing and running equipment 
to test the newly developed catalytic converters, with Technicians supporting both Chemists 
and Engineers in their work. The nature of the work carried out by these staff is a 
combination of laboratory and office based work. Team working is encouraged within the 
Joanne Edginton 
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business, with employees from different teams working alongside each other. The structure 
of the Research and Development Centre is a traditional bureaucratic hierarchy, with the 
main route for progression leading away from scientific and technical work, in to people 
management. Access to and prior knowledge of the Research and Development centre was 
available as the researcher is employed in the Human Resources Department as an HR 
Advisor. 
Why is it important? 
This research is important as it will not only help to understand what aspects of the reward 
package motivate scientific knowledge workers, but it will also provide an insight in to the 
differences of motivation between the demographics of scientific knowledge workers. This 
will help to provide the wider academic community with a deeper understanding of 
motivation and reward, but will also provide the scientific business community with 
knowledge of how their workers can be motivated and any differences in how different 
demographics of employees perceive different rewards. 
What has already been researched? 
There have been numerous papers researching in to the link between motivation and 
reward. The majority of the research in to reward and motivation has been conducted using 
students (University and School students), and how a perceived reward motivates them to 
complete an activity. While these research papers have been valuable in the pursuit of 
understanding reward and motivation, less research has been done in the business field, 
employing a wider demographic of research subjects. Research conducted by authors such 
as Tampoe (1993), Linz (2003) and Petroni and Colacino (2008) has widened the research 
area by looking in to business sectors and knowledge workers. The research by Tampoe 
(1993) in to knowledge worker motivation concluded that there are four key expectations and 
rewards that motivate knowledge workers: Personal growth, Operational autonomy, Task 
achievement and Financial Rewards. Linz's research broadened the research area, by 
Joanne Edginton 
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looking at reward and motivation of Russian workers and concluded there are differences inE·.· iI"~' 
the motivation of Russian workers, depending on their age and education level. Petroni and 
t'#Zl Colacino's (2008) research in to Engineers concluded that both intrinsic and extrinsic 
F 	1,=3 rewards motivate, with responsibility, achievement, contribution and salary being the most 
"'1-' 
significant motivating rewards. The recent research has provided interesting results in toli ..~~S3I 
'~kr, '''f"j 
which rewards are motivating for knowledge workers and possible difference between 
I 	 w iI demographics. There are however gaps in this research; firstly no studies have been found ~~ 
''I' 
researching solely in to scientific knowledge workers, and few demographic differences have 
been investigated in the UK. This research aims to provide a deeper understanding of the 
role of rewards in the motivation of scientific knowledge workers in the UK. As well as this, 
the study aims to contribute an understanding of the differences between reward 
requirements for varying demographic populations of scientific knowledge workers, an area 
which has had little research attention. 
Aims &objectives 
This study aims to contribute further to the academic literature on rewards and motivation 
through conducting a survey of Johnson Matthey's Research and Development function, 
comprising of Chemists, Engineers and Technicians, the study aims to achieve two key 
objectives: 
• 	 To identify the extrinsic and intrinsic rewards which lead to the motivation of scientific 
knowledge workers 
• 	 To examine the variance in reward requirements of different demographic categories 
of scientific knowledge workers 
It is believed that by achieving these objectives, the study will add breadth to the eXisting 
academic knowledge of motivation, by providing results related to a specific area of 
knowledge workers. 
Joanne Edginton 
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Literature review 
I ntrod uction 
Initially the literature review will focus on understanding the key terms which will be used 
throughout this research; motivation, employee reward and knowledge workers. The review 
will then discuss key theories related to the motivation of knowledge workers; namely 
t"\ 
expectancy theory and Herzb~r'..7 two-factor theory, after which, reward and motivation 
,,-, 
research conducted by Tampoe (1993), Linz (2003) and Petroni and Colacino (2008) will be 
discussed. 
Defining Motivation 
Before considering the rewards leading to motivation, it is necessary to first understand what 
is meant by motivation. There are a multitude of definitions of motivation throughout 
academic literature, however no consensus has been achieved. There are definitions 
focussing on behavioural, psychological, social and cognitive forms, for example, Mullins 
(2005) defines motivation as "the driving force within individuals by which they attempt to 
achieve some goal in order to fulfil some need or expectation", relating motivation to an 
innate phenomenon to achieve a certain need or expectation. Expanding on this definition, 
Ramlall (2004) further explains that an unsatisfied need creates tension, which simulates a 
drive from the individual, these "drives then generate a behaviour to find particular goals 
that, if attained, will satisfy the need and reduce the tension". This therefore infers that those 
who are motivated are in a state of tension and only through exerting effort will the tension 
be relieved (Ramlall 2004). From a more psychological perspective, Perkins and White 
(2009) define motivation as "stimuli acting on, or within, a person that cause the arousal, 
direction and persistence of goal-directed voluntary effort", explaining that motivation is the 
result of a stimulus. The lack of consensus over a definition can be problematic and 
confusing for such a well-researched area. There is however a consensus that something 
causes individuals to act, whether it's a need or stimuli; it could therefore be concluded that 
an individual becomes motivated by something which then drives their behaviour. 
Joanne Edginton 
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Motivation is broken down in to two broad categories; intrinsic and extrinsic motivation. 
~ r-

F-

Lindenberg (2001) explains that extrinsic motivation "is doing an activity with a feeling of 
being pressured, tension, anxiety, just in order to get a desired result", whereas intrinsic 
motivation is "the pleasure and inherent satisfaction derived from a specific activity" (Hsui-
Fen 2007). It has been has been argued that these two processes of motivation "influence 
individual intentions regarding an activity" (Hsiu-Fen 2007), which help to understand how 
individuals are motivated. There are however theorists who have argued that "intrinsic and 
extrinsic are not just separate processes, but incompatible" processes (Covington and 
Mueller 2001), suggesting that the two cannot exist together. A variety of motivational 
theories, differing on the particular needs that a person is attempting to fulfil (Ramlall 2004) 
have emerged over the years, looking to explain and identify what motivates individuals. 
Defining Employee Reward 
Having defined motivation, the term 'employee reward' must also be explored. Armstrong 
(2004) defines employee reward as "how people are rewarded in accordance with their value 
to an organisation ... concerned with both financial and non-financial rewards". As 
highlighted by Armstrong (2004), employee reward includes both financial and non-financial 
rewards which indicates that reward is more than just the tangible pay an employee receive, 
but that "non-financial rewards also play an important part" (Redman and Wilkinson 2006). 
Employee reward is thus broken down in to two key areas; extrinsic and intrinsic rewards. 
Extrinsic reward relates to the tangible rewards received for completing work (Perkins and 
White 2009), whereas intrinsic reward is related to "psychological rewards such as the 
opportunity to use one's ability ... and receiving appreciation" (Mullins 2005). The 
combination of both intrinsic and extrinsic rewards has evolved to become 'total reward', As 
The World At Work (2012) explain, total reward is "all of the tools available to the employer 
that may be used to attract, motivate and retain employees" (WorldatWork 2012), this 
includes "all aspects of work that are valued be employees, including elements such as 
Joanne Edginton 
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learning and development...in addition to the wider pay and benefits package" (CIPD 2012). 
As such, reward has become a vast topic and the role of reward in motivation has become a 
key area of research over the years. 
Defining Knowledge Workers 
The final definition is another key term that will be used throughout this research; 'knowledge 
worker'. The term knowledge worker is relatively new in comparison to motivation and 
reward; it has only been in recent decades that the rise of knowledge work has required 
research to be conducted in to knowledge workers (Druker 1990). According to Drucker 
(1959), "knowledge workers are the people who work differently from the people of industrial 
and agricultural age and use their head more than their muscle", knowledge workers are 
therefore those employed by a business for their knowledge rather than their ability to 
complete certain manual tasks. The term 'knowledge worker' can subsequently encompass 
a huge variety of occupations, varying from Nurses to IT workers, Business Executives to 
Scientists. 
The Role of rewards in motivation 
Having discussed the definitions of both motivation and reward, it is important to understand 
the role of rewards in motivation. The founder of using rewards to motivate employees, F. 
w. Taylor suggested that rewards would lead to increased performance; however the only 
reward which would motivate workers is money (Mullins 2005). Subsequently, since Taylor's 
findings were published, the topic has been of interest to both the academic and business 
communities. The debate over rewards motivating employees has continued for many 
years, however little consensus has been achieved. There appears to be a consensus that 
"rewards can be used to increase motivation and performance" (Cameron et al 2005), 
however when referring to rewards leading to intrinsic motivation, there are differing views. 
Summarising the work by Deci and Ryan (1985), Lindenberg (2001) explains that "expected 
tangible rewards tend to reduce intrinsic motivation, whereas praise and other positive verbal 
Joanne Edginton 
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feedback tend to increase it". This suggests therefore that only intrinsic rewards increase 
intrinsic motivation. Conflicting with Oeci and Ryan's (1985) suggestion that rewards reduce 
intrinsic motivation Cameron et al (2005) explains that "rewards are seen as effective in 
getting people to perform an activity, but once the rewards are no longer available, people's 
=-­ intrinsic motivation to engage in activities is undermined". This suggests that when people
=- are initially rewarded for engaging in an activity, they are intrinsically motivated, however 
when rewards cease, the motivation does not continue. Agreeing with this idea, Pierce et 
ai's (2003) study on the topic suggested that under certain conditions, "rewards actually 
enhance people's motivation and performance, specifically when people are offered a 
-
~ tangible reward to meet a designated performance level, studies show increases in 
ii:I. measures of intrinsic motivation". This has therefore lead to a recognition from researchers 
!lll$1'i 
that the "effects 	of reward depend on the types of rewards used ... how rewards are 
~ 	 allocated, and the in context in which rewards are administered" (Cameron et al 2005). 
Even though no consensus has been achieved in the academic community, it is apparent 
that this topic still draws in further research to find a final consensus. 
Motivation Theories 
Theories of motivation have evolved and been developed over years of research, starting off 
with F. W. Taylor's scientific management, leading to a multitude of varying theories of 
motivation. As Mullins (2005) explains, there are "competing theories which attempt to 
explain the nature of motivation, these theories may all be at least partially true". A range of . 
motivation theories can be categorised into either content or process theories. Content 
theories of motivation "focus on the goals to which we aspire" (Huczynski and Buchanan 
2007), and include theories such as Maslow's hierarchy of needs, Herzberg's two-factor 
theory and McClelland's achievement theory. Process theories of motivation emphasise the 
actual process of motivation (Mullins 2005) and include theories such as expectancy, equity 
and attribution theories. Two key motivational theories, expectancy theory and Herzberg's 
two-factor theory, relevant to this research are discussed in detail below: 
Joanne Edginton 
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 Expectancy theory 
;I 
=t As identified by Tampoe (2005), "motivational researchers and theorists who have studied 
the motivation of knowledge workers agree that the Expectancy Theory of motivation is the 
most appropriate for this category of employee". Expectancy theory is "the belief that people 
;:I 
~, will expand effort if they expect the effort to lead to performance and the performance to lead 
;I to a reward" (BuBrin 2009). Vroom (1964) was the first to suggest expectancy theory with 
regards to motivation, suggesting that there are three key aspects to the theory: valence (the ;;;J 
,,"," anticipated satisfaction from an outcome), expectancy (the expectation that effort will lead toi 
performance) and instrumentality (that performance will lead to reward) (Mullins 2005). 
Since Vroom's publication of expectancy theory, there has been a variety of research 
conducted in to proving or disproving the theory. It was claimed by Mitchell (1974) that 
Vroom's research lacks construct validity and therefore the theory was not as robust as 
initially claimed (Chun-Fang 2008). Subsequently, studies which have supported Vroom's 
theory, such as Eerde and Thierry (1996). have also reiterated issues with Vroom's original 
methodology. Research conducted by Ferris (1977), which tested the theory on accounting 
employees, however found that Vroom's expectancy model "was a weak predictor of staff 
performance, but it was a significant predictor of employee job satisfaction". This outcome 
highlights that even though the theory was not proved through Ferris' research, there is a 
strong link between using expectancy models and job satisfaction. Ferris (1977) however 
also concluded that his research "cast considerable doubt upon the ability of the expectancy 
model to explain productivity variations among staff'. This conclusion also highlights another 
criticism with Vroom's expectancy model; that it is too simplistic, and does not take individual 
variances in to account. This is mirrored by Rollinson's (2008) summary that even if valence 
and instrumentality are high, other factors can still effect the motivation of the individual. 
Following on from Vroom's model, Porter and Lawler (1968) developed an expanded 
expectancy theory model which overcomes the majority of the criticisms Vroom's model 
Joanne Edginton 
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attracted. Porter and Lawler's expanded model recognises the role of individual differences, 
clarifies the link between job effort and actual job performance, and the relationship between 
~ performance and satisfaction and incorporated a feedback loop, recognising learning by 
employees (Steers et aI2004). The developed model is thus more complicated that Vroom's 
comparatively simplistic three-step process; Figure 1 below expresses the model 
diagrammatically: 
1 " PERSONA!. BVALUE OF ABILlT!ES PERCEPT;O~JS OFREWARD 7AAND TRAiTS \>VHETHER REWARDS , 
RE'....AHOS 
INTRINSIC 
ARE EQUITABLE 
FOR PERFORMANCE 
(;,3 
'f ~ EFFORT PERFORMANCE 
A ON TASK \Degree 0' task 
accompeishmE"lt) 
7B 92 5 EXTRINSiC SATISFACTIONPERCE2VEO DEGREE OF FIT REI;VARDS 
PROSABIUTY THAT 8ET'NEEN PERCEPTIONS 
EFFORT WiLL LEAD OF ROLE AND OEMA:>JDS 
TO REWARDS OF PERFORMANCE 
A. 
Figure 1 Porter and Lawler's expectancy theory of motivation 
Source: Edinburgh Napier University 
The model demonstrates and visualises the additional factors Porter and Lawler found to be 
contributing to the motivation of individuals. The model "indicates that satisfaction directly 
influences the value of rewards and that the contingency between performance and rewards 
affects the individual's perceived effort-reward probability" (Kesselman et al 1974). Unlike 
Vroom's model, Porter and Lawler's model has stood up well to empirical testing and the 
model "draws attention to the important point that extrinsic and intrinsic rewards are not 
substitutes for each other, and it directs attention to the importance of employee traits, skills 
and abilities" (Rollinson 2008). These are important points, as motivation is ultimately 
influenced by a multitude of variables, which appear to be captured in Porter and Lawler's 
Joanne Edginton 
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~ model. There have however been criticisms of Porter and Lawler's model; that it is hard to 
apply to a practical situation, and it assumes decisions made are rational, objective and well-
considered (Mullins 2005). As seen in Figure 1, the model is quite complex, with a multitude 
of factors influencing motivation, therefore it is understandable that it may be difficult to apply 
the model to a real-life situation. 
With regards to expectancy theory and reward, the theory suggests that rewards can 
ultimately lead to motivation and satisfaction. As explained above, expectancy theories work 
on "the belief that people will expand effort if they expect the effort to lead to performance 
and the performance to lead to a reward" (BuBrin 2009). This is important to this research, 
as it explains that motivation is ultimately achieved through a reward being available. The 
theory does not however expand on what the reward miqht be. 
Herzberg's two-factor theory 
Herzberg's (1968) research in to motivation at work of Accountants and Engineers in the 
USA led to the introduction of the two-factor theory. The theory is useful for this research, as 
referenced by Tampoe (1993), "expectancy theory of motivation suggests that reward 
strategies should be designed to optimise these inherent and intrinsic motivational drivers 
while allowing for Herzberg's theory of dissatisfiers and satisfiers", and therefore it is 
important to understand Herzberg's theory. The theory builds on Maslow's hierarchy of 
needs (Mullins 2005) and suggests that "there were two factors driving employee satisfaction 
in the workplace: motivation factors (or motivators) and hygiene factors (which prevent 
worker dissatisfaction)" (Hyun and Oh 2011). Hygiene factors do not lead to motivation, 
however without them there is dissatisfaction, for example supervision, pay and job 
conditions (Hyun and Oh 2011). Examples of motivators include personal growth, respect, 
praise and the sense of achievement. There have however been criticisms of Herzberg's 
research, Farr (1977) explains that "researchers using different methods have failed to 
confirm his results whilst those using comparable methods have produced confirmatory 
Joanne Edginton 
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;I results". This suggests that the validity of Herzberg's research is not as solid as it initially 
appeared, as the results have been unable to be repeated using different methods. As 
-,=t 
:tI French et al (1973) explains, "considering the many and varied approaches used to test the 
validity of the two-factor theory, variances among study results are to be expected". Critics 
of the methodology have also focussed on possible investigator bias effects in the content 
analysis, suggesting that the results were not fairly analysed by Herzberg (Farr 1977). It has 
also been suggested that based on Herzberg's research, there could have been a variety of 
differing interpretations of the model (King 1970). Despite the conflicting research testing 
Herzberg's theory, there is still support for the theory, for example from Phillipchuk (1996) 
who concluded that Herzberg's theory and methods provided useful results decades after 
the initial research. 
The classifications of what aspects of the work environment, processes and rewards appear 
to put the more extrinsically focussed rewards as hygiene factors, and intrinsically focussed 
rewards as motivators. When relating Herzberg's theory to reward, one of the controversial 
findings is that pay is classified as a hygiene factor, rather than a motivator. The claim that 
pay is not a motivator has been debated over decades between academic researchers. 
According to Maslow's hierarchy of needs, even though pay is not high up in the hierarchy, it 
is still classified as a need and therefore motivation to fulfil the need is created. McLelland's 
(1967) review in to money and motivation suggested that "money can also have other values 
for people who are strongly motivated by needs for social approval", therefore motivation 
from pay may not be just from a work situation. Conflicting research to Herzberg's findings 
has however suggested that money is a motivator, for example, as explained in the 
Management Review (1978), "money is the most common reward and with good reason". 
Through all the debate however, authors seem to agree to pay is an important part of the 
reward mix (Blaire et al 1968), as summarised by McLelland (1967), "money is one tool 
among many for managing motivation" and therefore should it should not be assumed that 
money will or will not motivate employees. 
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Current research ~. 
.k~' Having briefly explored the role of reward and motivation, it is important to review and ~ understand recent research in to the rewards leading to the motivation of knowledge 
workers. Three key articles are analysed and reviewed; Tampoe's (1993) research in to 
motivating knowledge workers, Linz's (2003) research in to the rewards motivating Russian 
workers, and Petroni and Colacino's (2008) research in to rewards for Engineers. 
Tampoe (1993) - Motivating Knowledge Workers 
Tampoe's (1993) researct)¢ in to the motivation of knowledge workers in a variety of 
sectors, including Research and Development centres, Software Development and 
Engineering firms in the UK. Through a large questionnaire made up of 133 questions, the 
research focussed on job satisfaction, current and preferred working conditions and 
motivators at work; a total of three hundred and twenty-two people responded to the 
questionnaire. The research concluded that there are four key expectations and rewards to 
motivate knowledge workers: Personal growth, Operational autonomy, Task achievement 
and Financial rewards. Tampoe's research provides an insight in to how more technically 
focussed knowledge workers are motivated, however the published research appears to be 
lacking in construct and statistical validity. Little detail is provided regarding the literature 
review, methodology and processes used to analyse the information. As explained by 
Tampoe "three questions referred to demographic data such as age, sex and qualification", 
however these are not then referred to in the results of the research. The sample size and 
breadth of Tampoe's research does however suggest that the results are indicative of 
knowledge workers, having received more than three hundred responses to the 
questionnaire. Further research was conducted in to the responses received form the 
research, to help prioritise the four motivators identified in the initial survey. This additional 
research provides some further validity to the research, showing that personal growth is the 
highest ranked motivator (33.74% of the respondents agreed) and financial rewards being 
Joanne Edginton 
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:J ranked as the lowest motivator (7.07%). The additional research provides validity to the 
initial findings, however the sample size used was substantially less than the initial research,
::I with only seventy five knowledge workers surveyed. Again, in the methodology of the 
;;I research, there was no explanation as to where the seventy five knowledge workers were 
~Il 
from and what their demographic variance was. Tampoe (1993) explained that the research 
drew on a wide variety of motivational theories including "Herzberg, Maslow, McGregor, 
Vroom and Porter and Lawler". These are a wide variety of theories, covering both content 
and process aspects of motivational theories. It could be perceived that this variety was too 
broad, summarising the results, Tampoe (2005) explains that expectancy theory (Vroom and 
Porter and Lawler), along with Herzberg's two-factor theory is best fitted to understanding 
the motivation of knowledge workers. Tampoe explains that "the application of expectancy 
theory in reward strategies suggests a very close and intricate link between rewards, the 
likelihood of earning those rewards and the realisation of those rewards if performance is 
delivered" (Tampoe 2005). In Tampoe's research, a model for motivating knowledge 
workers was developed, the model has both the value of rewards and expectancy of rewards 
leading to personal motivation of knowledge workers and the expectancy of rewards relates 
to the expectancy theory of motivation. The value of rewards is related Herzberg's two-
factor theory, where rewards are divided in to motivational and hygiene factors, where the 
motivator factors hold the highest value of reward. The conclusion by Tampoe of both 
expectancy theory and Herzberg's two-factor theory as being the best models for the 
motivation of knowledge workers contradicts some of the results achieved; that financial 
rewards are a motivational factor. It was one of the controversial discoveries of Herzberg's 
two-factor theory, that pay was not a motivator, whereas Tampoe has concluded that pay 
and a bonus are key motivating factors for knowledge workers. Some of Tampoe's research 
confirmed some of Herzberg's results; that achievement is a motivator for knowledge 
workers. Therefore Tampoe's research both proves and disproves Herzberg's theory. 
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Even though there are concerns regarding the validity of the research conducted by 
Tampoe, the results demonstrate important understandings of how knowledge workers are 
;;I 
motivated. Having received a large number of responses to the questionnaire, there can be 
;;I. some confidence in the results achieved. The understanding of how these knowledge 
workers are motivated is important to this research, as the scientific know/edge workers ~. 
being investigated work within a Research and Development function, similar to those 
surveyed by Tampoe. Tampoe reported that of the three hundred and twenty-two~ 
responses, forty-three were from researchers. These are likely to be the closest ~ 
demographic of employees to those being surveyed for this research, however the 
~ researchers only account for 13% of the respondents. Even though the results will provide a 
\\'" 
key comparison for the research conducted in this article, Tampoe's results may vary from ~ 
tt) 
those of this study, as there were a relatively low number of researchers included in the 
;=I
"'-;."l1l1\'I'" sample.
.' 
~ 
One of the assumptions made in Tampoe's (1993) research is that job satisfaction is a 
measure of motivation. According to Porter and Lawler's (1968) model, satisfaction is the 
ultimate outcome of intrinsic and extrinsic rewards, suggesting that motivation to expend 
effort to achieve the rewards leads to satisfaction. From this model, it could therefore be 
concluded that a satisfied employee is a motivated employee, as they have expended effort 
to achieve rewards which have led to their satisfaction. There are numerous authors who 
have found a positive relationship between motivation and job satisfaction. Research 
conducted by Hoole and Vermeulen (2003) found that the extent motivation is positively 
related to of job satisfaction. This is mirro/red by Singh and Tiwari's (2011) research, which 
• 
concluded that there is a positive relationship between the two factors, and that motivation 
can lead to job satisfaction and vice-versa. Lawler and Hall (1970) researched in to the 
relationship of satisfaction and motivation and concluded that motivation was "more strongly 
related to effort and performance than satisfaction or involvement". This suggests that 
satisfaction is not necessarily the best measure of motivation; instead an employee's 
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performance or effort is a better indicator. As discussed in the review of expectancy theory, 
some more recent research has shown that expectancy theory is a better indicator of 
satisfaction rather than performance, therefore using satisfaction as an indicator of 
motivation is possible through using expectancy theory. 
Linz (2003) - Motivation and Reward 
linz researched in to the link between motivation and reward of Russian workers, using 
expectancy theory as the theoretical basis for the research. The research comprised of a 
questionnaire based on two key assumptions; that self-assessment of performance and job 
satisfaction are two key indicators of motivation; from the literature, it appears that using 
both of these indicators, a full picture of employee motivation will be achieved. The survey 
received 1200 responses from workers over three Russian cities. The results demonstrated 
that actual reward was positively linked to higher than average self-assessment of 
performance and satisfaction, and that expected and anticipated pay and bonuses were 
consistently significant for explaining motivation. The results purported by Linz are 
interesting, as the research suggests that extrinsic rewards such as pay and bonuses are 
motivators. This contradicts some of the key theories of motivation, such as Herzberg's two-
factor theory, and adds more evidence in to the debate over whether money motivators 
workers. This is also mirrored by the results reported by Tampoe (1993), that financial 
rewards are a motivator for knowledge workers. 
There are, however flaws in Linz's research approach; firstly, Linz does not provide any 
further details in to the type of work the respondents are employed in. Details of 
demographic characteristics such as age, gender and years of employment are provided, 
but the sector and or type of worker, such as knowledge or manual worker, is not. This can 
be problematic, as much of the recent research in to motivation and reward has been 
conducted with knowledge workers, and without knowing which classification these workers 
fall under, it is difficult to add Linz's research in to this area. It must therefore be assumed 
Joanne Edginton 
1022096 19 
that there is a mix of both manual and knowledge workers included in the results. The 
sample used to gather the data is significantly large, with 1200 responses received. This 
sample size suggests that the results received are indicative of the population of workers 
within the three Russian cities. There does however appear to be a bias on the number of 
responses between men and women. Of the 1200 surveys received, just over 60% were 
women; even though results are discussed and there were no reported differences between 
male and female motivation, the overall conclusion of the research may be skewed towards 
female responses rather than a more evenly mixed response. 
Linz's research provides significant findings in to the difference between demographic 
groups, and the results received by each of these groups. From the demographic analysis, 
Linz provided details in to the difference in motivation between gender, education and age. 
Linz concluded that there was no difference in the motivation between male and female 
respondents, reporting that the variance between the two groups was too small to comment 
on. Linz's research did however conclude that there are motivational differences between 
the education level of respondents and the age of respondents. Linz reported that the more 
educated the Russian worker, the more motivated they were, and that older Russian workers 
were more motivated than their younger comparators. This research provides an insight in 
to some of the potential demographic differences when looking at motivation. As the 
research was conducted in Russia, the research also broadens the research base through 
which motivational theories have been tested, as the majority of motivation theories have 
been researched in the United States of America, or within the United Kingdom. 
For the purposes of this research, Linz's results are useful, as the analysis of the 
demographic results provides useful information. There is however the issue that the 
research conducted by Linz was in Russia, which may have a different culture and working 
culture to the UK, where this research will be conducted. It must therefore be expected that 
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there will be differences between UK and Russian workers, due to differences in culture, and 
therefore the results may not be completely transferrable to non-Russian workers. 
Petroni and Co/acino (2008) - Motivation strategies for know/edge workers 
Petroni and Colacino (2008) investigated in to the motivation strategies for knowledge 
workers, specifically focussing on Engineers. They received 376 responses to their survey 
from Engineers based in large Engineering groups, Manufacturing and Research and 
Development Centres. The results from their research showed that the rewards of 
responsibility, achievement, contribution and salary were motivational for Engineers, as well 
as highlighting current lacks in the design of reward strategies for engineers. The conclusion 
by Petroni and Colacino that these are the most motivational rewards differs from Tampoe's 
(1993) results; Tampoe concluded that Personal Growth, autonomy, achievement and 
financial rewards were the best motivators. The research conducted by the two difference 
party's highlight some similarities; that financial rewards or salary and achievement are two 
motivators for knowledge workers. Petroni and Colacino however concluded that 
responsibility was a motivating factor; it could be argued that responsibility and autonomy 
(as concluded by Tampoe) are linked, as one is unable to have true autonomy without 
responsibility. It was also discovered by Petroni and Colacino that contribution was also a 
key motivator, whereas Tampoe did not discover similar results. This could be explained by 
the different sample groups employed by both researchers, as Tampoe did not focus solely 
on one type of knowledge worker. It could therefore be concluded that Petroni and 
Colacino's results that salary and achievement are motivational for Engineers, can be 
transferred in to other knowledge workers, as suggested by Tampoe, however responsibility 
and contribution may only be relevant to Engineers. 
For the collection of their data, Petroni and Colacino also used job satisfaction as a measure 
of motivation, however further measures of job involvement and organisational commitment 
were also used to measure motivation. Unlike Tampoe's research, evidence and academic 
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31 
;J theory is provided as to why these measures were used for the data collection, providing 
validity to the results. The sample size used for the research is substantial, with a higher 
31 number of responses received than Tampoe's research. There is however a flaw in the 
report in that there is no information provided as to where the research was conducted, 
namely in which country. The researchers are both based in Italy, so it could be assumed 
31 that the research was also conducted there. The statistical results provided demonstrate 
;1 clearly how the conclusions were achieved. There is however a heavy bias towards male 
views from the survey, with 96% of respondents being male. ;;II 
"'" 
;;I The conclusion of the research is interesting, as it is reported that a mix of intrinsic 
-,: 
(responsibility, achievement and contribution) and extrinsic (salary) rewards are motivational ~ ~\, 
for Engineers. This mirrors some of the results reported by Tampoe, that a mix of intrinsic 
and extrinsic rewards are motivators for knowledge workers, however the type of intrinsic 
rewards reported in both studies are different. This suggests that Engineers have different 
motivational requirements from rewards than the knowledge workers surveyed by Tampoe. 
As Tampoe did not provide further details as to the different groups of knowledge workers 
surveyed against the results, it is not possible to conclude whether there is a direct 
comparison. The results reported by Petroni and Colacino are important to this research, as
::J 
r they have focused on a more technical area of knowledge workers, and the results can be 
i 
used as a comparison for this research, as Engineers will be included in the respondents. 
What this research adds to the academic field 
Having a-nalysed the current research in to this area, there are areas of academic literature 
A\ 
which are lackfn~ in research, which this report is proposing to fill. This research will add 
another group of surveyed workers, namely scientific knowledge workers based in a 
Research and Development Centre. Both Tampoe (1993) and Petroni and Colacino (2008) 
included Research and Development functions in their research; however neither of them 
focussed solely on this group of knowledge workers. In Tampoe's research, even though 
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Research and Development functions were surveyed, only 13% of respondents were from a 
comparable background of this research and therefore it cannot be concluded that Tampoe's 
research is indicative of scientific knowledge workers. Petroni and Colacino's (2008) 
research was focussed on Engineers, which are a key group of workers for the sample of 
this research, however they were from a range of industries, which included but was not 
limited to Research and Development functions. This research therefore plans to bridge the 
gap in the current research, by focussing on scientific knowledge workers based in a 
Research and Development function. 
This research also plans to investigate the differences in the effects of rewards on motivation 
between different demographics of scientific knowledge workers. This was something which 
Linz (2003) explored during his research, however the research was based on Russian 
knowledge workers, and assumptions cannot be made that the effects of reward on 
motivation for UK workers are the same as the conclusions drawn from Linz's research. 
While Tampoe's (1993) research was centred on UK employees, Petroni and Colacino 
(2008) did not specify where their research was conducted, and therefore it is not conclusive 
as to whether there are any potential cultural differences. Petroni and Colacino's research 
was heavily biased towards male responses, as only 4% of returned surveys were from 
female Engineers, and therefore a good mix of demographic differences was not achieved. 
Linz did receive a more balanced demographic mix from the surveyed population, with 60% 
of respondents being female, and discovered that there were no differences in motivation 
from reward between male and female responses. This is not something that was explored 
by Tampoe or Petroni and Colacino, and therefore discovering whether the same response 
is true in the UK will be of value to the academic field of motivation and reward. 
Finally, this research will add more depth to the understanding of motivation and reward in a 
business environment. A lot of academic research in to the topic has been conducted with 
students or children, rather than in an organisational environment (for example Cameron et 
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al 	 (2005), Hagger and Chatzisarantis (2011), Eisenberger et al (1999) and Selart et al 
(2008)). This research therefore aims to build on the research which has already been 
conducted, by adding further breadth and depth to the understanding. 
Conclusion 
Through the literature review, motivation, reward and knoWleageWdtKersnaveoeen aellneu. 
Key motivational theories relating to rewards have been explored, namely expectancy theory 
and Herzberg's two-factor theory. The motivational theories suggest that extrinsic rewards 
such as pay are less of a motivator than intrinsic rewards, such as recognition, and that the 
expectancy of rewards can lead to motivation. Three recent stUdies into motivation and 
reward of knowledge workers were also evaluated, where the common themes suggest that 
both extrinsic and intrinsic rewards are motivators, contradicting Herzberg's two-factor 
theory. Recent research has found that two rewards have been found to be key motivators 
for knowledge workers, namely Financial Rewards and Achievement. From analysing the 
current research in to motivation and reward of knowledge workers, two key gaps have been 
identified; the rewards which motivate scientific knowledge workers and the demographic 
differences in the motivation of scientific knowledge workers. These gaps will form the basis 
of research for this study. 
Based on the literature review, and to achieve the aims of this study, the following 
hypotheses for this study are proposed: 
1. 	 The most motivating rewards for scientific knowledge workers are financial rewards 
and achievement. 
if 	 ',>
..•..I..""~""~.'.'.
'1
.	 2. There are differences in motivation through rewards between different age and~ 
• education demographics of scientific knowledge workers. 
3. 	 Expectancy theory of motivation predicts the motivation of scientific knowledge 
workers receive from rewards 
Joanne Edginton 

1022096 24 

Methodology 
Methodological strategy 
The research was intended to better understand the rewards which motivate scientific 
knowledge workers. Similar to the research conducted by Tampoe (1993), Linz (2003) and 
Petronri and Colacino (2008), a survey was used, involving likert scales to quantifiably 
measure the motivation of scientific knowledge workers. The use of the survey is key to the 
research, as the results will be comparable with those concluded by the recent research 
authors. By using a quantitative approach, the results will also be able to be analysed to 
investigate the variance in relationships between variables, such as demographic 
differences. As one of the objectives of this research is to identify these relationships, the 
ability to analyse these in a quantifiable manner is necessary. While a qualitative approach 
would provide an in-depth understanding of why certain rewards lead to motivation, one of 
v.." 
the principal aims of the research is to firstly identify those links. It is not believed that the 
more complex reasons of reward leading to motivation need to be explored for this research. 
The ability to quantify responses will also allow for quantification of which rewards lead to 
motivation, and to be able to test the hypotheses for this study. 
Investigation 
To investigate the relationship between motivation and reward, the questionnaire was 
focussed on: 
• Demographic data 

.. The job satisfaction of the employee 

• 	 The perceived performance of the employee 
.. 	 Rating the extent to which extrinsic and intrinsic rewards satisfy the knowledge 
worker 
• 	 Rating the extent that the expectancy of extrinsic and intrinsic rewards satisfy the 
knowledge worker 
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The demographic data provides information to allow investigation as to whether there are 
any differences in reward requirements between different demographics of scientific 
knowledge workers. The job satisfaction and performance of the respondents will be used 
as inrlictors of motivation, as identified in the literature review. The relationship between 
motivated respondents and rewards will be investigated. The rating of the extent to which 
extrinsic and intrinsic rewards motivate the knowledge worker will provide information which 
will highlight any trends in data between demographics and also intrinsic and extrinsic 
rewards. Finally, the expectancy of rewards is investigated, to explore the relationship 
between motivation and the expectancy of rewards. 
The views of the scientific knowledge workers within the Research and Development 
function were the target population for this research. There were approximately 220 
permanent employees in the Research and Development function at the time of data 
collection, other scientific knowledge workers within the business through which the research 
was conducted were not included in the research, as they were not involved in research and 
development activities. Of the 220 permanent employees in the Research and Development 
function, 92 employees are Chemists, 61 are Engineers and 41 are Technicians, the 
remaining employees are involved in non-scientific support work, such as administrative or 
maintenance support. There is a relatively even mix of male and female employees in the 
Research and Development centre, with 45% of staff being female and 55% being male. 
Sampling 
A convenience sampling method was used for the purposes of this research, namely that 
employees were selected because of their convenient proximity to the researcher (Zikmund 
2003). This study researches in to three types of scientific knowledge worker; Chemists, 
Engineers and Technicians. Due to the relatively small population size of the Research and 
Development function, the survey was distributed to all 194 scientific knowledge workers. 
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About the respondents 
Questionnaires were distributed to all of the 194 Chemists, Engineers and Technicians 
employed in Johnson Matthey's Research and Development centre. The findings were only 
the views of the employee, no input or views from Johnson Matthey were included. A 
completion and return rate of 68% was achieved from the sample area, giving the total 
number N as 132. The completion rate is roughly was expected, a higher proportion of 
returned surveys was unlikely due to the time of year the questionnaire was distributed as in 
August, many employees were on annual leave. An overview of the demographic data is 
provided in Table I: 
Table I: Demographic data of the respondents 
Frequency Percentage 
Gender 
Male 86 65.2% 
Female 46 34.8% 
Age 
16-25 22 12.1% 
26-35 46 36.4% 
, 

36-45 30 25.8% 

46-55 18 13.6% 

56-65 12 9.1% 

66+ 4 3% 

Education 

GCSE 6 4.5% 

A 'level 24 18.2% 

--
.._"
'- '-'---" Degree 18 13.6% 
. 
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Masters 36 27.3% 
PhD 48 36.4% 
Job Category 
Chemist 56 42.4% 
Engineer 46 34.8% 
Technician 30 22.7% 
Job Level 
Levell 12 9.2% 
Level II 26 20% 
Level III 40 30.8% 
Senior 22 16.9% 
Principal 10 7.7% 
Manager 14 10.8% 
Senior Manager 4 3.1% 
Director 2 1.5% 
No response 2 1.5% 
Research design "1 ( 
The questionnaire was designed in line with the research intent of testing the relationship' 
between motivation and reward. A deductive approach to research design has therefore 
been taken, testing the academic research which has previously been conducted, as 
identified in the hypotheses. The current research which has been conducted in to this topic 
area have used quantitative approaches, therefore to be able to test the theories derived, a 
quantitative deductive approach is required. Even though it is understood that no one 
research method is completely appropriate for a research area, it is believed that this is the 
most appropriate to test the hypotheses of this study. 
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When considering the design of the questionnaire, a one-page design was deemed 
appropriate to ensure the highest possible response rate. The full questionnaire is provided 
in Appendix I. Ordinal scales were used for the demographic data, allowing respondents to 
tick the appropriate box. The questionnaire purposefully used likert scales for the majority of 
the questions, to ensure the questions are as open ended as possible, with explanations as 
to what the numbers mean provided on each questionnaire. The questionnaire was 
designed to avoid repeating questions, and was purposefully relatively short; so as to ensure 
the maximum number of responses, as the time taken to complete the questionnaire would 
be relatively minimal. The order of the rewards listed was such that extrinsic rewards were 
first, followed by intrinsic rewards. It was decided that this was the most logical order of 
rewards, as rewards are traditionally seen as more extrinsically focussed, rather than 
intrinsic rewards. 
A pilot group of 2 Chemists and 1 Engineer tested the survey before it was distributed to 
assess whether any adjustments or clarifications were required. Feedback from the group 
was positive, with no adjustments suggested for the questions on the survey; however the 
group did recommend to reinforce the reason for the questionnaire when it was distributed, 
to ensure respondents understand that the results will not be used for business purposes. 
To gain cooperation for completing the questionnaire, the Research and Development 
Centre Director was contacted to gain acceptance for the survey being completed by the 
Research and Development Centre employees. Following the Research and Development 
Director's approval, the researcher attended a Research and Development Management 
meeting to communicate and explain about the intention, purpose and timescales of the 
research before contacting all members of staff. An email was then sent to all employees 
notifying them of the impending survey, explaining what the research was intended to 
achieve and providing details of when the survey would be distributed, how to complete it, 
when and how completed surveys should be returned and who to contact should there be 
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any questions. A copy of the correspondence is provided in Appendix 2. The schedule for 
the survey is also provided in Appendix 3. 
Data collection 
The questions for this survey initially focus on demographic information; sex, age, 
educational background, job category and seniority within the business. Following this, 
further questions relating to job satisfaction and perceived job performance were asked. The 
questions for this section are "How would you rate your satisfaction with your current job" 
and "How would you rate the quality of your performance at work?" Following these 
questions, intrinsic and extrinsic rewards provided by the employees' organisation, as well 
the rewards identified by Tampoe and Petroni and Colacino are listed for the employee to 
rate their preference. The list of rewards is: 
• 	 Basic salary 
• 	 Bonus 
• 	 Pension scheme 
• 	 Career development and progression 

Team work 

" 
• 	 Recognition from the business and peers 
• 	 Involvement in interesting work 
• 	 Autonomy 
• 	 Job title 
• 	 Personal responsibility 
• 	 Contribution to the success of the business 

Sense of Achievement 
• 
The end of the questionnaire also leaves a space for the respondent to add any other "."').'.~.. '.~l": .•.. '.~,. rewards which they perceive as important that are not included in the list provided. 
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The questionnaire also asked respondents to rate the likelihood that the rewards listed 
above would be received if they performed their job well. This aspect of the questionnaire is 
testing whether Tampoe (1993) and Linz's (2003) conclusion that the expectancy of rewards 
is motivating. This method of testing for expectancy has been used by Linz (2003) and other 
key authors such as Lawler and Suttle (1973), where respondents are asked to rate whether 
effort or job performance leads to a reward. 
These questions should help to understand if there are any trends over which factors are 
more motivational to scientific knowledge workers, and whether there are any which are not 
perceived as a motivational factor. This should help to understand whether Tampoe's 
conclusion that Herzberg's two factor theory is relevant when understanding knowledge 
workers motivation, and also whether financial rewards and achievement are the best 
motivation rewards for knowledge workers (as identified by Tampoe (1993) and Petroni and 
Colacino (2008)). 
Reliability of the results 
To ensure the reliability of the results from this study, certain questions must be answered, 
as identified by Anderson (2011). Firstly; how likely is it that the method used would 
generate the same or similar results on other comparable occasions? Based on the 
questionnaire being used, and the relatively large sample size of the population, it is 
believed that the method used would generate the same or similar results on other 
occasions. It is understood that the research is limited to only one Research and 
Development function and therefore there may be some variance with other Research and 
Development functions with a differing mix of Chemists, Engineers and Technicians. 
Secondly, how clearly has the researcher communicated about how the data has been 
collected must be explored. It is believed that throughout this methodology, further 
academics using the results will be able to fully understand how the data was collected. 
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Lastly, the question as to whether similar observations would be reached by different 
observers must be explored. The results from the data collection will be analysed using 
SPSS, a well-known and widely used data analysis tool. Only statistically significant 
relationships identified in the data are reported as having a relationship; any relationships 
which do not have a statistically strong relationship are clearly explained as there being a 
weaker relationship. 
Validity of the results 
To ensure the validity of the results from this study, there are further questions which must 
be explored. Firstly, the possibility of employees answering the survey without giving it 
proper thought or consideration is a possibility. It is however hoped that by keeping the 
questionnaire relatively short, and on one side of paper, the attention of the respondent 
should remain while completing the questionnaire. The time of the year the survey was 
distributed must also be considered; it was distributed in August 2012, where bonus 
payments made to employees were paid in July. It must be considered that this may skew 
the results in one way or another; with the bonus being paid relatively recently, it could 
cause the employee to feel more satisfied or motivated, if the bonus was as they expected or 
more, or it could have the reverse effect if the employee felt that the bonus was not to the 
level expected. It is understood that the external validity of the research is relatively low, as 
only one Research and Development Centre has been surveyed. 
Data Analysis 
The data analysis tool chosen for this research topic is SPSS. This has been chosen as a 
statistical tool, as it is able to identify trends in the data, providing coefficients and 
*.:...... hh._ highlighting statistically significant relationships. This is important for this research, as.•~ identifying the relationships between the data will help to test the hypotheses. As well as 
using SPSS, simple statistical analysis will also be used, such as percentages and 
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distribution of results, to provide an insight in to the demographics and responses of the 
surveyed population. 
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Results 
Basic statistical analysis and correlation analyses were conducted on the results, with a 
multitude of variations for the correlation analysis; looking for significant relationships 
between: 
e Job satisfaction and rewards and expected rewards 
• Job performance and rewards and expected rewards 
• Demographic data and rewards. 
A total of 124 correlation analyses were performed, of which the full list of results is available 
in Appendix 4. Each category is discussed with regards to the basic statistical analysis, as 
well as the Significant relationships determined from the correlation analysis. 
Gender 
Men accounted for approximately 65% of the respondents which was not as evenly mixed as 
was hoped. As detailed in the methodology, the Research and Development Centre 
surveyed had a more even mix of male and female scientific knowledge workers which is not 
reflected in the respondent gender ratio. 
From the correlation analysis, two relationships were found; between gender and bonus and 
gender and performance, Table 2 below provides details of the gender coefficients found in 
this study. In the analysis, 0 was used to represent male respondents, and 1 to represent 
female respondents; a negative relationship of -0.190 was reported, suggesting that male 
respondents are more motivated by a bonus than female respondents. This isn't a 
significant relationship; however it is a noteworthy relationship. There was a significant 
relationship between gender and performance, with a correlation of -0.410; suggesting that 
male respondents reported their performance as higher than female respondents. 
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Table 2: Gender Coefficients 
Factor 1 Factor 2 Coefficient 
Gender Performance -0.410 

Gender Bonus -0.19 

Age 
Of the 132 respondents, just less than 75% were reported as being under the age of 46, with 
the highest proportion of respondents being between the age of 26 and 35. Table 3 
provides details of the significant relationships relating to age discovered from the research. 
Table 3: Age Coefficients 
Factor 1 Factor 2 Coefficient 

Age Performance -0.321 

Age Involvement 0.249 

Age Satisfaction -0.168 

Age Recognition -0.164 

Age Contribution 0.138 

Age Pension -0.133 

Age Responsibility 0.105 

From the results, there were five relationships identified between age and rewards. The 
most significant relationship was between the respondent's age and reported performance, 
with a correlation of -0.321. Mirroring the relationship between age and performance, the 
results of a correlation analysis between age and satisfaction also showed a negative 
relationship; however the relationship was less significant, with a correlation of -0.168. 
These results suggest that of the younger respondents of the survey rate their performance 
and job satisfaction higher than of their older colleagues. Another significant relationship 
was between age and involvement, with a positive correlation of 0.249. This result suggests 
that the older the respondent, the more motivation they experience from being involved in 
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interesting work. Other positive relationships were found between age and responsibility, 
contribution, pension and recognition, with correlations of 0.105, 0.138, -0.133 and -0.164 
respectively. 
Education 
The education demographics show that the 36.4% of respondents are educated to PhD 
level, 27.3% had masters as their highest level of education, and 13.6% achieved up to 
degree level. Below degree level, 18.2% had achieved up to A 'Level or equivalent and 
4.5% were educated up to GCSE or equivalent level. Of those who were educated up to 
PhD level, an overwhelming majority of 91.7% are employed as Chemists, with only 8.3% 
employed as Engineers; no Technicians who responded to the survey had a PhD. 
Contrasting the PhD demographics, 72.2% of respondents who had a Masters level 
education were employed as Engineers, 16.7% were employed as Technicians and 11.1% 
are in the Chemist job category. For those who were educated up to degree level, 44.4% 
were employed as Chemists and 55.6% as Engineers. For those educated up to A 'Levels, 
none were employed as Chemists, however 75% were employed as Engineers and 25% as 
Technicians. Of the respondents who reported that GCSE's were their highest level of 
education, all were employed as Technicians. Comparing educational level to seniority 
within the business, 93% of those employed as Principal level and above had a degree level 
of education or higher. 
' 
Table 4: Education Coefficients 
*='~:4' *~,~ Factor 1
"".... ....................... .
#
".. Education 
Education 
Education 
Education 
Education 
Education 
c."'}' 
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Factor 2 
Progression 
Satisfaction 
Team 
Responsibility 
Performance 
Achievement 
36 
Coefficient 
0.261 
0.22 
0.19 
0.166 
0.15 
0.146 
w -,. 
Education Pension -0.135 
Education Autonomy -0.121 
The correlation analysis results, as detailed in table 4, also showed some significant 
relationships between education level, job satisfaction and reported motivation from rewards. 
Firstly, there was a significant relationship reported between education and job satisfaction; 
as education levels were rated on a scale of 0 - 7, with 0 being GCSE level or equivalent, 
and 5 being PhD level; a correlation of 0.220 suggests that the higher the education level of 
the respondent, the more satisfied they are. This is also reflected in the correlation between 
education level and performance; although the relationship isn't as significant, at 0.150, 
there is still a link between the two. There were four relationships reported between 
education level and reported satisfaction from rewards; the most significant relationship 
being between education level and progression, with a correlation of 0.261. This suggests 
that the higher the education level of the respondent, the more motivated they are by the 
prospect of progression. Other relationships were also reported between education level 
and team work, responsibility, achievement, autonomy and pension, with correlations of 
0.190,0.166,0.146, -0.121 and -0.135 respectively. 
Job category 
From the 132 respondents, Chemists were the majority of job category, with 42.4% of the 
returned surveys being completed by Chemists; 34.8% were completed by Engineers, and 
22.7% by Technicians. This is in relative comparison to the proportions of Chemists, 
Engineers and Technicians employed in Johnson Matthey's Technology Centre, where the 
total population of employees divides up as 46.9% Chemists, 29% Engineers and 24.1 % 
Technicians. From the returned surveys, Engineers and Technicians account for a higher 
proportion of the sample population than the true population of the sample group; the 
Chemist group is therefore under-represented in the results. 
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Table 5: Job Category Coefficients 
Factor 1 Factor 2 Coefficient 
Category Autonomy 0.187 
Category Contribution -0.158 
Category Recognition 0.148 
Category Progression -0.131 
Category Performance -0.129 
The results from the correlation analysis, as detailed in table 5 highlighted relatively weak 
relationships. There was a relationship between job category and performance, with a 
correlation score of -0.129; there was no relationship found between job category and job 
satisfaction. This suggests that Chemists and Engineers are more likely to rate their 
performance as good or very good, than Technicians. Relationships were identified between 
job category and progression, recognition, contribution and autonomy, with correlations of ­
0.131,0.148, -0.158 and 0.187. Contribution and progression have a negative relationship 
with the job category. As the categories were number 0 for Chemist, 1 for Engineer and 2 
for Technician; the results suggest that the motivational impact of these rewards is 
welcomed more by Chemists and Engineers than Technicians, whereas recognition and 
autonomy is regarded higher by Technicians. 
Job Level 
The job level demographic shows a good mix of all levels from within Johnson Matthey's 
technology centre. There were however two respondents who did not complete this section 
of the questionnaire, as detailed in Table I. The majority of respondents reported their job 
level as a level II, with 30.8% of respondents falling within this category. A total of 20% of 
respondents were in the level II category and 9.2% were in the level I category, whereas at 
the more senior levels, Managers were the best represented, with 10.8% of respondents 
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being managers. The Principal level represented 7.7% of the sample population, with senior 
level management positions covering the remaining 4.6%. 
Table 6: Job Level Coefficients 
Factor 1 I Factor 2 Coefficient 
Level Title -0.174 
Level Satisfaction 0.172 
Level Contribution 0.109 
Level Responsibility 0.108 
The job level correlation results also highlight a few relationships between job level and the 
motivation from rewards; however none of these were significant relationships as detailed in 
Table 6. There was a reported negative relationship between job level and job title, with a 
correlation score of -0.174; as job levels were numbered 0 -7, with a being entry level, and 
7 being director, the results suggest that the lower the job level of the respondent, the more 
motivation they receive from a job title. Positive relationships were also highlighted, between 
job level and responsibility and contribution, with correlation scores of 0.108 and 0.109 
respectively. These results suggest that the higher the level of the respondent, the more 
motivation they have from responsibility and contribution to the business. Finally, there was 
a reported relationship between job level and satisfaction, with a correlation of 0.172, 
suggesting that the higher the respondent's job level, the more satisfied they were. There 
was no relationship found between job level and reported performance. 
Job satisfaction and performance 
From the satisfaction question, 4% responded that there were not at all satisfied in their job, 
20% were not very satisfied, 40% reported that they were satisfied, 27% were very satisfied 
and 9% were extremely satisfied. Mirroring the responses for the satisfaction questions, 
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respondents reported that they rated their performance as: very poor (3%), poor (12%), 
average (42%), good (26%) and very good (17%). The performance results suggest that 
more respondents rated their performance higher (a score of 3 or more) than their job 
satisfaction. From this perspective, 76% of respondents gave a satisfaction score of 3 or 
more, compared to 85% who rated their performance as average and above. This isn't a 
significant difference, however it suggests that there is a variance between satisfaction and 
reported performance. Of those who rated their job satisfaction as 'extremely satisfied', 50% 
rated their performance as very high, 33% rated it as a high and 17% as average. This is 
mirrored in the results for those who rated their job satisfaction as 'very satisfied', 17% rated 
their performance as very good, 28% rated performance as good, 50% as average and 5% 
as poor. 
Table 7: Job Satisfaction and Performance Coefficients 
Factor 1 Factor 2 Coefficient 
Satisfaction Performance 0.419 
A correlation analysis was also conducted between job satisfaction and reported job 
performance, a correlation result of 0.419 was reported, suggesting that there is a significant 
relationship between the two motivational measures. 
Job Satisfaction 
Of the correlations conducted on the reported job satisfaction and the satisfaction received 
from rewards, there were four results which showed a relationship; three of which were 
significant, as detailed in Table 8 below. 
Table 8: Job Satisfaction and Reward Coefficients 
Factor 1 Factor 2 Coefficient 
Satisfaction Achievement 0.34 
Satisfaction Contribution -0.265 
Satisfaction Progression 0.229 
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it The most significant correlation was a positive relationship between job satisfaction and 
i achievement, with a 0.340 correlation, suggesting that the higher the rating of job 
satisfaction of the respondent, the more motivation is reported from achievement. This was J 
=I 
followed by a positive relationship between job satisfaction and progression (0.229) and a 
negative correlation between job satisfaction and contribution (-0.265), suggesting that the 
less satisfied the respondent, the more motivation they received from being able to 
ltV 
contribute to the success of the business. Weaker relationships were also found with a 
:J negative correlation between job satisfaction and job title (-0.139). ~. 
Results were also provided demonstrating the relationship between job satisfaction and 
expected rewards; from the 12 expected rewards listed in the questionnaire, 6 were found to 
have a relationship as detailed in table 9 below. 
Table 9: Job satisfaction and Expected Reward Coefficients 
=I 
Factor 1 
=I 
=I Satisfaction 
Satisfaction 
Satisfaction 
=II Satisfaction 
". 
~" 
pi Satisfaction 
br Satisfaction 
t" ~ 
Factor 2 Coefficient 
E Achievement 0.224 
E Title -0.197 
E Progression 0.175 
E Involvement 0.161 
E Contribution -0.141 
E Recognition -0.124 
The most significant relationship was with the expectancy of achievement, with a correlation ~ of 0.224. Comparing this result with the actual motivation received from rewards, the most 
significant relationship was reported to be between job satisfaction and achievement. The 
expectancy of the reward did however achieve a lower correlation score than that of the 
actual reward; however it is still the most significant relationship between job satisfaction and 
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expected rewards. Further relationships were found with expectancy of progression (0.175), 
expectancy of recognition (-0.124), expectancy of involvement (0.161), expectancy of job 
title (-0.197) and the expectancy of contribution (-0.141). The expectancy of reward 
correlations highlights a reward which was not reported in the relationship between job 
satisfaction and rewards; recognition. The result for recognition is relatively weak, with a 
correlation result of -0.124, however the relationship between job satisfaction and motivation 
from recognition was not reported. 
Job Performance 
From the correlation analysis between reported job performance and the motivation 
achieved from actual rewards, four relationships were highlighted, as detailed in table 10. 
The most significant relationship was reported to be with achievement with a correlation 
score of 0.314, emulating the results reported between job satisfaction and achievement. 
The correlation score is slightly lower than the relationship reported with job satisfaction, 
however the variance is nominal. The further relationships highlighted by the correlation 
analysis shows that there is a significant relationship between job performance and job title, 
with a correlation score of 0.235. The noteworthy difference between this result and the 
correlation with job satisfaction is that the job satisfaction correlation achieved a negative 
correlation, whereas the relationship with job performance is positive, and more significant. 
The remaining relationships were reported to be with autonomy (-0.208), team working 
(0.110) and a bonus (-0.105), although these are not as significant as other correlations, 

these were not reported relationships with job satisfaction. 

Table 10: Job Performance and Reward Coefficients 

Factor 1 Factor 2 Coefficient 
Performance Achievement 0.314 
Performance Title 0.235 
Perfo rmance Autonomy -0.208 
Performance Team 0.11 
-
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 The correlation analysis with job performance and expected rewards highlighted one positive 
J relationship; with the expectancy of achievement, reflecting the significant relationship 
described above. There are discrepancies between the results from the expectancy of 
rewards and rewards themselves; with the expectancy of basic salary and expectancy of 
responsibility reported to have a significant relationship, whereas the expectancy of bonus 
and expectancy of job title were not reported to be motivational rewards. The expectancy of 
basic salary had a relationship of 0.132, suggesting that those who rate their performance as 
higher than average, are motivated by the expectancy of basic salary. This is also similar 
with the relationship identified between job performance and the expectancy of 
responsibility, with a correlation of 0.128. Both the expectancy of team working and the 
~ expectancy of achievement continue to remain in the motivational factors, with correlation 
scores of 0.103 and 0.266 respectively.~ 

~ 

Table 11: Job Performance and Expected Reward Coefficients 
Factor 1 
Performance 
Performance 
Performance 
Performance 
Factor 2 Coefficient 
E Achievement 0.266 
E Basic 0.132 
E Responsibility 0.128 
ETeam 0.103 
~. Rewards and expectancy of rewards 
==t Of the 12 rewards listed in the questionnaire, the highest mean score was reported from the 
bonus reward, followed by Progression; with the lowest score coming from the Pension 
=t 
, reward. Table 12 provides the mean scores for each reward. 
~ 
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Table 12: Mean scores of Rewards 
Reward Mean Score 
Basic Salary 3.17 
Bonus 3.52 
Pension 2.58 
Progression 3.30 
Team Working 2.94 
Recognition 3.20 
Involvement 2.91 
Autonomy 2.98 
Job Title 3.23 
Responsibility 2.89 
Contribution 3.09 
Achievement 2.62 
Respondents were given the opportunity to list any additional benefits not provided on the 
survey and rate them. Of the respondents, only five additional rewards were suggested, 
results of which are provided in the table 13 below: 
Table 13: 'Other' rewards identified by respondents 
Reward Number of occurrences Mean Score 
Share Incentive Plan 1 2 
Time off in Lieu 1 3 
'Doing a good job' 1 4 
Overtime 3 3.33 
Appraisals 1 1 
---­
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Of the 12 expected rewards listed in the survey, the highest mean score was reported from 
the expectancy of bonus, followed by the expectancy of progression; the lowest scored 
reward as the expectancy of the ability to achieve targets. Table 5 provides the mean 
scores for the expected rewards. 
Table 14: Mean scores of Expected Rewards 
Expected Reward 
E Basic Salary 
E Bonus 
E Pension 
E Progression 
E Team Working 
E Recognition 
E Involvement 
E Autonomy 
E Job Title 
E Responsibility 
E Contribution 
E Achievement 
Mean Score 
3.05 
3.24 
2.76 
3.17 
2.76 
3.09 
2.91 
3.14 
3.05 
2.88 
3.12 
2.55 
Correlation analyses were also carried out between rewards and expected rewards to check 
whether there were any anomalies; it was expected that significant relationships were 
realised between the reward and expected reward. As detailed in table 2, all of the rewards 
had significant relationships with the expected rewards, with the relationships ranging from 
0.589 to 0.825, demonstrating that this relationship was present in the results. 
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Factor 1 
Achievement 
Involvement 
Contribution 
Pension 
Autonomy 
Responsibility 
Title 
Progression 
Team 
Age 
Bonus 
Recognition 
Basic 
Factor 2 
E Achievement 
E Involvement 
E Contribution 
E Pension 
E Autonomy 
E Responsibility 
E Title 
E Progression 
E Team 
Level 
E Bonus 
E Recognition 
E Basic 
Coefficient 
0.825 
0.791 
0.779 
0.772 
0.763 
0.727 
0.708 
0.665 
0.661 I 
0.651 
0.599 
0.591 
0.589 
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 Analysis 
From the results, some interesting findings have been realised. The results are analysed 
individually below. 
Gender 
Firstly, looking at the differences in demographics of the respondents, one of the most 
significant relationships when looking at the results from the gender demographic was the 
relationship between gender and performance, suggesting that male scientific knowledge 
workers rated their performance higher than female scientific knowledge workers. As 
performance was used as an indicator of motivation, it could therefore be concluded that 
male scientific knowledge workers are more motivated in their jobs than female scientific 
knowledge workers. The sample was more biased towards male respondents with 65% of 
the surveys completed by male scientific knowledge workers. A more evenly balanced 
sample group of male and female scientific knowledge workers may therefore find a less 
significant relationship. The significance of the relationship was the strongest relationship 
discovered from the results, with a coefficient of -0.410 and therefore even with a more 
balanced demographic mix, it would be expected that the relationship would remain. This 
contradicts Linz's (2003) conclusion that there was no significant variance in the reported 
motivation between male and female respondents. Linz's research did however have a 
higher proportion of female respondents than the research conducted for this analysis. It 
must also be noted that Linz's research was conducted in Russia, so the cultural differences 
between the motivation of Russian and UK workers may be an explanation for this. The 
result is still significant, as it does contradict Linz's conclusion that there are no differences in 
motivation between male and female workers. 
The results from the gender analysis also highlighted a difference in reported motivation by 
the bonus reward. It was reported that male scientific knowledge workers are more 
motivated by the bonus reward than female scientific knowledge workers. The relationship 
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was not as significant as other relationships; however it was the most significant relationship 
discovered between rewards and gender. From the 8 intrinsic rewards listed in the survey, 
there were no differences in motivation between male and female scientific knowledge 
workers; the most significant relationship from the intrinsic rewards was with contribution; a 
coefficient result of -0.098. This suggests that there is a difference in the motivation of male 
and female scientific knowledge workers; however without further investigation and a larger, 
more evenly balanced sample group, the results cannot be conclusive. It must also be 
considered that as the bonus payment made to the scientific knowledge workers was paid ~ 
"""WF'- . 
~ 
only the month before the survey was conducted, the dominance of this reward in the 
respondents' minds may have affected the score for this reward . 
. c~ 
, y.-<o 
Age 
The results from the age analysis show a difference in motivation levels between younger 
and older Scientific Knowledge workers. The results show that younger scientific knowledge 
workers are more motivated than older scientific knowledge workers, with both the 
satisfaction and performance measures reflecting this conclusion. The results were more 
biased towards younger respondents, with 75% of those participating in the survey being 
under the age of 46. This may explain why the results show a difference in motivation 
between different ages of scientific knowledge workers, however with a -0.321 correlation, 
the relationship is statistically significant. This result contradicts Linz's (2003) conclusion 
that older workers were more motivated than younger workers. The variance between the 
two conclusions may be explained by the higher proportion of younger workers participating 
in the survey for this research, however the conclusions are reporting polar opposite results. 
: J Again, this may be explained by cultural differences between Russian and the UK, however 
~­
-.' without any further research in to UK demographic differences, it is not possible to conclude 
::: 
~
11 
that this is a cultural difference. This may be due to the fact that this research focussed 
solely on scientific knowledge workers, and it could therefore be concluded that for UK 
scientific knowledge workers, younger workers are more motivated than older workers. 
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The results also show that intrinsic rewards, namely involvement, responsibility and 
contribution are more motivating to older scientific knowledge workers than younger 
scientific knowledge workers. This suggests that the older the scientific knowledge worker, 
the more motivated they become by intrinsic rewards. The results also highlighted that 
I 
younger scientific knowledge workers are more motivated by the pension and recognition 
than their older colleagues, suggesting that these two rewards are more motivating to 
younger scientific knowledge workers. 
I Education 
I The results from the education analysis also show a difference in the education level of 
scientific knowledge workers, and the reported motivation. The results show that the higher 
I the educated the scientific knowledge worker, the more motivated they are. Both the 
satisfaction and performance measures of motivation were shown to have a significant 
relationship with education level. This may be explained by the number of respondents, 
I 36%, who are educated to PhD level, the highest proportion of all the education level 
I options. This result reinforces the conclusion by Linz (2003), that the higher the educated 
the worker, the more motivated they are. I 
The results also showed variance in the rewards which scientific knowledge workers are 
motivated by, and the education level they have achieved. The results suggest that the 
higher the scientific knowledge worker is educated, the more motivated they are by intrinsic 
rewards, namely progression, team working, responsibility and achievement. There were 
also relationships discovered between the pension and autonomy, suggesting that lower 
educated scientific knowledge workers are more motivated by these than their higher 
educated colleagues, however the coefficients on these results are relatively weak and 
:t therefore this cannot be a definitive conclusion. 
;;,.-.. 
:1 
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Job Category 
The results from the job category analysis also suggest a difference in motivation between 
Chemists, Engineers and Technicians. The results suggest that Chemists and Engineers 
are more motivated in their current jobs than Technicians. These results however are not as 
conclusive as the relationships seen between motivation and gender, age and education, 
with only reported job performance having a relatively weak statistical relationship, with a 
correlation coefficient of -0.129. This result does however match with the conclusions of the 
previous analyses, as from the Technician respondents, the majority are educated to a lower 
level than Chemists and Engineers, however the age distribution of Technicians is 
predominantly under the age of 36. It could therefore be concluded that of the younger 
=I 	 respondents who reported their motivation as relatively high, are employed in the Chemist 
and Engineer job categories, than those who are employed as Technicians. 
The results also showed a difference between job category and which rewards motivate 
scientific knowledge workers. It was reported that Chemists are more likely to be motivated 
by contribution and progression, whereas autonomy and recognition were more likely to be 
motivating for technicians. These relationships do have relatively weak coefficients, and 
without further information, no substantive conclusions can be drawn. 
Job Level 
The results from the job level analysis suggest that the higher the seniority of the scientific 
, 
~, knowledge worker, the more motivated they are. This appears to conflict with the previous 
=.. 
result that younger knowledge workers are more motivated than older knowledge workers, 
as it is reported that the more senior knowledge workers are predominantly older than the 
more junior knowledge workers. This is confirmed by a correlation coefficient of 0.651, 
highlighting that the more senior the job level of the respondent, the older they were. There 
are of course anomalies to this, as some older scientific knowledge workers are employed in 
lower level positions, however there is a general trend that the older the worker, the more 
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senior level of role they have within the business. This conflict may be explained by a 
weaker correlation coefficient of 0.172, when compared with the gender coefficient of -0.410, 
the relationship is considerably more significant for gender and motivation than job level and 
motivation level. 
The results also highlight differences in job level and motivation of rewards. Firstly, a 
;:::r relationship was reported between job level and job title, suggesting that the lower the level 
~! 
=I of scientific knowledge worker, the more motivated they are by their job title. There was also 
a relationship discovered between job level and motivation from rewards, with higher level 
Ft scientific knowledge workers being more motivated by the intrinsic of responsibility and 
f 'P'"t< 
contribution than lower level scientific knowledge workers. Checking this result against the 
previous conclusions made under the age analysis, that intrinsic rewards are more 
motivating to older scientific knowledge workers than younger scientific knowledge workers, 
this result appears in line with the previous conclusion. The intrinsic rewards, which are 
reported to provide motivation to these scientific knowledge workers, do however vary 
between the demographics; with there being no bundle of intrinsic rewards the same 
between gender, age, education, job category and job level. 
The overwhelming majority of relationships between demographics and motivation from 
rewards were related to intrinsic motivation. This suggests that there is little variance in the 
effects of extrinsic rewards between difference demographics according to age, education, 
job category and job level. 
Job Satisfaction and Performance 
When analysing the results of the job satisfaction and reported job performance, there was a 
statistically strong relationship between the two measures of motivation, suggesting that both 
factors are related. The relationship however was not perfect, with a correlation coefficient 
of 0.419. A perfect relationship would not be expected, however as both factors were 
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measuring for motivation, a stronger relationship could be expected. This result is therefore 
inconclusive as to whether job satisfaction as a measure of motivation, as used by Tampoe
E:I (1993) is the best indicator of motivation. 
:=I
, .,fII'J1' 
==­
The results of the job satisfaction and reported job performance also show discrepancies 
between which rewards are motivating to scientific knowledge workers. The job satisfaction 
analysis demonstrated that there were relationships between job satisfaction and 
achievement, progression, contribution and job title, suggesting that those who are most 
satisfied in their job are more motivated by these three factors than those who are less 
.,~ satisfied in their job. The analysis between reported job performance and rewards also had 
a relationship between job performance and achievement and job title, however the other ;::i
""i. 
relationships discovered were between team working and bonus. These results suggest that 
;=I 
,,~ 	 those who report their performance as high are mostly motivated by these factors. These 
results indicate however, that the measures of motivation used do not give rise to like for like ;=1 
tf' results, implying that the different factors are not measuring the same phenomenon. The ~ analysis did report that both measures had the most significant relationship with 
;;;;:=1.' achievement, suggesting that for this reward, there was a statistically strong relationship 
between motivation and achievement. It is also noteworthy, that of the 5 different 
relationships assessed between the measures of motivation and rewards, 4 were with 
intrinsic rewards, and only 1 relationship was realised with extrinsic rewards; bonus, where 
the measure of motivation was job performance. This result may be explained by how 
recent the bonus was paid, as discussed previously. 
The results of the job satisfaction and reported job performance measures also show 
discrepancies between expected rewards. The job satisfaction results highlighted that the 
expectancy of achievement, progression, recognition, job title, involvement and contribution 
were all motivational. Complimenting this, the job performance measure also confirmed a 
relationship with the expectancy of achievement; however the further expected rewards of 
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~ basic salary, responsibility and team working were also reported to have a relationship with ;;;:a 
reported job performance. This again highlights the discrepancies between the two 
::::I1fo'Kf&.\: measures of motivation, with the range of differences greater than the results between 
measures of motivation and actual rewards. It is noteworthy that from the expectancy of 
rewards, the job performance measure again highlighted the only relationship with an 
extrinsic reward, with basic pay. Dissimilar to the results from job performance and actual 
rewards, it was the expectancy of basic pay which was seen as motivational. This again 
may be explained by how recently the bonus was paid, and that the respondents did not 
deem the expectancy of a bonus payment as motivational, as the next bonus that would be 
received would be in 11 months. 
Rewards 
The analysis of the rewards as reported from the results, suggest that the most satisfaction 
received from rewards is from the bonus payment. This had the highest mean score from all 
the other rewards, with a mean score of 3.52. As previously discussed, this may be due to 
how recently the bonus has been paid, however the result cannot be ignored. This reflects 
both Tampoe's (1993) and Petroni and Colacino's (2008) results that financial rewards are 
motivating for knowledge workers. Tampoe's results did however rate financial rewards as 
the fourth most important reward behind personal growth, autonomy and achievement. 
These results suggest that for scientific knowledge workers, financial rewards, and in 
particular bonus payments are rewarding. The mean score for the basic salary was reported 
as 3.17; which rates as the fifth most satisfying factor from the list of 12 rewards in the 
survey. This also conflicts with Herzberg's two-factor theory, that money is not a motivator. 
Combining the bonus and basic pay results, these findings add weight to the conclusion that 
for scientific knowledge workers, financial rewards are motivating. 
The next highest score from the rewards was reported as progression, with a mean score of 
3.30. It was reported by Tampoe that similar to progression, growth is one of the most 
Joanne Edginton 

1022096 53 

motivating factors for knowledge workers, whereas Petroni and Colacino did not rate this 
factor in their results. Being the second highest score from the results, this suggests that 
scientific knowledge workers are also motivated by intrinsic reward of progression. 
Interestingly, the next highest score from the results was reported as job title, with a mean 
score of 3.23. This was not a reward specifically listed by either Tampoe or Petroni and 
Colacino. It could be argued that job title forms part of the recognition reward, however it 
==I appears that for UK scientific knowledge workers, the job title given to them, or achieved is a ~ 
motivating reward. The fourth most motivating reward was reported in the results as ~ 
recognition. This again was not reported in either Tampoe or Petroni and Colacino's results, 
suggesting that scientific knowledge workers are motivated differently by rewards than those 
==­
in the sample groups of previous research. 
Of the further rewards Tampoe listed as motivating for knowledge workers, autonomy and 
achievement are listed as the remaining motivational factors. From the results from this 
research, these were rated as eighth (autonomy) and eleventh (achievement) of the twelve 
rewards, with mean scores of 2.98 and 2.62 respectively, suggesting that these rewards are 
not very motivational for scientific knowledge workers. Petroni and Colacino also added that 
responsibility, achievement and contribution were motivating factors; however the results 
from this study suggest that they are not very motivational factors. The rewards listed by 
Petroni and Colacino achieved mean score results of 2.89 for responsibility, 2.62 for 
achievement and 3.09 for contribution. Of these results, contribution was rated the highest 
factor, placing it as the sixth most motivating reward. This suggests that even though it is a 
motivational factor, other rewards measured in this research demonstrated greater 
motivational influence that the majority of those concluded by Tampoe and Petroni and 
Colacino. 
Of the 'other' rewards question in the survey, there was a mixed response, with only a 
handful of other rewards listed. Interestingly, of the seven responses to the question, three 
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responses named overtime as a reward which leads to satisfaction, however the number of 
responses listing overtime as a motivating reward is unfortunately too small to comment on 
and to draw any conclusions moving forward. 
Expectancy of Rewards 
The results from the expected rewards analysis partly mirrored the results realised in the 
rewards analysis; that bonus is the most motivating factor. The expectancy of a bonus was 
also reported to be the most motivating factor, with a mean score of 3.24. This suggests that 
for this factor, the expectancy of the reward, as well as the reward itself is motivating. This 
mirrors the conclusion by Tampoe that expectancy of rewards is useful for predicting 
motivation of knowledge workers. The result is also reflected in the expectancy of the next 
highest rated reward; progression. The expectancy of the reward results gave a mean score 
~ of 3.17. This was again the second highest rated reward as reported above, further 
suggesting that the expectancy of a reward is a good predictor of motivation. 
There are however discrepancies in the results for job title and progression, which were 
reported as the next most motivating factors of scientific knowledge workers. Comparatively, 
the expectancy of these rewards ranked them differently, with recognition being the fifth and 
job title joint sixth along with basic salary. If expectancy theory of motivation were true, 
these should mirror the results as seen in the motivation instigated by the reward. Instead, 
the expectancy results from this research suggest that autonomy, with a mean score of 3.14 
and contribution, with a mean score of 3.12 are rated as third and fourth. Interestingly, these 
rewards are listed by Tampoe (autonomy) and Petroni and Colacino (contribution) as 
motivational factors for knowledge workers. The results reported above did not list these are 
the most motivational rewards, however it is reported from these results that the expectancy 
of autonomy and contribution are motivational for scientific knowledge workers. This further 
brings in to question not only the ability of expectancy theory as a model of motivation for 
knowledge workers, but also the results as reported by this research, that job title and 
Joanne Edginton 
1022096 55 
::­
9, recognition rather than autonomy and contribution are motivational factors. It must however 
be noted that from the results of the analysis in to which rewards are motivating for scientific 
knowledge workers, both autonomy and contribution scored relatively highly in the list, with 
mean scores of 2.98 and 3.09 respectively. These results, combined witli the expectancy of 
the reward results suggest that these are important motivational rewards, however job title 
and recognition must also be considered as motivational rewards, something that neither 
Tampoe nor Petroni and Colacino concluded in their research. 
~ r .,' , 
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Conclusion 
Scientific knowledge workers are critical to the UK economy and subsequently 
understanding what particular rewards motivate this group of knowledge workers, to ensure 
competitive advantage is essential. From the analysis of the results, and comparing the 
results against the information discussed in the literature review, some key findings have 
been discovered which are of use both to the academic and business disciplines. The 
objectives for this study were to identify the extrinsic and intrinsic rewards which lead to the 
motivation of scientific knowledge workers and to examine the variance in reward 
requirements of different demographic categories of scientific knowledge workers. These 
have been investigated by surveying a UK Research and Development function that 
employs scientific knowledge workers. To investigate these objectives, three hypotheses 
were generated based on the literature review of the information regarding the motivation of 
knowledge workers. The conclusions from the hypotheses tested during the research are 
discussed individually below. ~ 
=I 
Hypothesis 1.' The most motivating rewards for scientific know/edge workers are financial 
:J rewards and achievement 
From the analysis of the results, this hypothesis is inconclusive. From the analysis of the ::I 
ratings of rewards which provide the most satisfaction, financial rewards rated highly with the 
bonus reported as the most motivating reward; however achievement was ranked relatively 
low in motivating rewards for scientific knowledge workers. This result also conflicts with 
Herzberg's two-factor theory, that money is not a motivator, as both the bonus and basic 
salary rewards are listed as first and fifth respectively. Of the results, the next highest 
scored rewards were job title and recognition; rewards which did not feature in either 
Tampoe or Petroni and Colacino's results. Of the conclusions made by Tampoe and Petroni 
and Colacino; progression, autonomy, responsibility and contribution featured as second, 
~ seventh, tenth and sixth respectively. From this, it can be said that from the hypothesis, 
financial rewards are motivating to scientific knowledge workers, as reported by Tampoe and 
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;:,Ii Petroni and Colacino. Achievement was also reported to be a major motivator for 
knowledge workers; however this study did not achieve the same results. Of the further 
rewards listed by Tampoe and Petroni and Colacino, progression was ranked second, 
:::J suggesting that for scientific knowledge workers, this is more important. It is therefore 
~.. 
concluded for this hypothesis, that the results are inconclusive, as financial rewards were 
discovered to be motivating for scientific knowledge workers, however achievement was not 
as motivating as expected. 
Hypothesis 2: There are differences in motivation through rewards between different age 
and education demographics of scientific knowledge workers 
From the analysis of the results, this hypothesis can be concluded to be true. The analysis 
showed that there were differences in the motivation levels reported between different 
demographics of scientific knowledge workers. Confirming the conclusion reached by Linz, 
the results from this analysis showed that the higher the education level of a worker, the 
more motivated they are. There were however differences in the results reported by Linz 
and the results from this study. Firstly, Linz reported that older workers were more 
motivated than younger workers; however this study found the opposite to be true. From the 
analysis, it can be seen that younger scientific knowledge workers reported themselves to be 
more motivated than their older colleagues. The difference in these results may be due to 
cultural differences or due to the fact that this research focussed on scientific knowledge 
Workers. Linz also reported that there were no significant differences in motivation between 
male and female respondents; the results from this study found there to be a significant 
relationship between these two factors, with male scientific knowledge workers being 
significantly more motivated than their female colleagues. From the results seen in this 
study and those reported by Linz, and the contradicting results over gender and age, it could 
be explained by the fact the respondents for this survey are UK scientific knowledge 
workers. It must also be considered that the results were biased towards male respondents, 
which may explain why there is such a strong relationship for this correlation. It is however a 
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:t statistically strong coefficient, which suggests that this trend is true even with a more evenly 
mixed sample group. It could therefore be concluded that males in the Johnson Matthey and 
scientific work environments are more motivated than females. 
It was also reported that there were differences in motivation between seniority levels within 
the Research and Development function. This was not an area in which Linz investigated, 
however the results highlight that the more senior the respondent's job level, the more 
motivated they were. This contradicts the results seen from the age analysis, which 
suggests that the younger the scientific knowledge Worker, the more motivated they are. As 
reported, there was a significant relationship between age and seniority, suggesting that the 
older the scientific knowledge Worker, the more senior they are within the business. The 
statistical relationship between seniority and motivation was however a weaker relationship 
than the age result, and as there is no direct comparison from the external literature 
regarding this discovery, it is concluded that this relationship inconclusive. The analysis in to 
whether there were any differences in motivational levels of different categories of jobs 
within the Research and Development centre surveyed were less conclusive than the other 
relationships discovered, and therefore this result is inconclusive. It must be noted that the 
relationship discovered between seniority and motivation would be difficult to conduct in 
multiple Research and Development centres, as job levels will vary by business. Testing
'" 
~ 
this conclusion in the future must therefore be conducted carefully, so as to ensure 
consistency across the reported job levels. 
Within this hypothesis, trends between the demographics of the respondents, and individual 
rewards were analysed. The analysis highlighted some interesting relationships between 
the different demographics of scientific knowledge workers, and the rewards. Firstly, it was 
reported that male scientific knowledge workers were more motivated by the bonus reward 
than female scientific knowledge workers. When analysing the full data, this link appears to 
fit, as the majority of respondents were male, and the highest rated reward was the bonus. 
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This was however the only statistical relationship discovered between gender and rewards; 
the remaining relationships did not have a strong enough statistical relationship to report on. 
It must therefore be concluded that, on balance, male and female scientific knowledge 
workers are motivated by the same rewards, however male scientific knowledge workers are 
generally more motivated. 
There were differences also highlighted in reward ratings between different ages of scientific 
knowledge workers. Of the twelve rewards listed, there were three rewards; involvement, 
responsibility and contribution, which were more motivating to older scientific knowledge 
workers than younger scientific knowledge workers. The analysis also shows that younger 
scientific knowledge workers are more motivated by the pension and recognition than their 
older colleagues, suggesting that there are key differences in motivation from these rewards 
between different age groups. This was also true when the relationship between education 
level and motivating rewards was analysed; progression, team working, responsibility and 
achievement were all reported to be more motivating to those scientific knowledge workers 
who were higher educated, whereas those who were educated to a lower level were more 
motivated by the pension and autonomy, however these had a weaker statistical 
relationship. This result was also reported when analysing the seniority of scientific 
knowledge workers, with more junior scientific knowledge workers reporting greater 
motivation from job title than their more senior colleagues, and more senior scientific 
knowledge workers being more motivated by responsibility and contribution than more junior 
scientific knowledge workers. These demographic differences show that there are some 
variances between different groups of knowledge workers. The results are not fully 
conclusive, with some factors having more significant relationships than others; however the 
fact that there are consistent differences between age, education and seniority must be 
noted. 
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Hypothesis 3: Expectancy theory of motivation predicts the motivation of scientific 
know/edge workers receive from rewards 
~ 
IP7" 	 From the analysis of the results, this hypothesis is confirmed. The results show that for the 
two most motivating rewards; financial rewards and progression, the expectancy of these ~ 
rewards matched the actual reward results seen. From this, it could be concluded that the ~Ii'1\.\" 
.,' 	 expectancy theory of motivation is a good model for the motivation of scientific knowledge 
workers. There are issues with the model however when used for the remaining reward and 
expectancy of reward results. Apart from the first two rewards mentioned above, the model 
failed to match any other results. There were however similarities noted between the ratings 
of the rewards and expectancy of rewards, for example recognition was rated as the fourth 
most satisfying reward and fifth most satisfying expected reward. This was also the case for 
involvement, responsibility and achievement. This suggests that even though the 
expectancy of the reward did not exactly match the satisfaction actually realised from the 
reward, the expectancy of a reward is a good predictor of the satisfaction and subsequently 
motivation realised from specific rewards. 
This study concludes that for scientific knowledge workers based in the UK, financial 
rewards, progression, job title and recognition are the four most motivating rewards. It has 
also been found that there are inconsistencies in reported motivation between the different 
demographic groups participating in the study. It was learned that gender, age and 
educational background are all contributing factors to a variance in reported motivation. 
"',',.,', ",', ,~'
~,<,s::J
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,i'..,"", •... 
There are a number of limitations realised from this study. Firstly, the research was only 
=;JI conducted in one Research and Development centre. This means that the results may be 
biased towards a certain type of employee, for example the culture within the business may 
lead to some rewards being held in a higher regard than others. This also relates to the 
limitation that the survey did not have an even mix of demographics, particularly with regards 
to the percentage of male and female responses. This may have led to the conclusionsIFJ,. 

drawn being biased towards male considerations, rather than a balanced opinion. 

=;fJ 
Time constraints on the research were also imposed, with completion of the research 
required by October. To allow for appropriate time for the results to be analysed, the survey 
was distributed in early August and was required to be return by the end of the month. This 
meant that some employees were not able to complete the survey, as August was a popular 
month for holidays within the Research and Development centre. Distributing the survey in 
August also meant that there was a potential bias amongst the results with regards to the 
satisfaction reported from the bonus. Within Johnson Matthey, bonuses are paid at the end 
of July, which potentially skewed the satisfaction from this particular reward. The final 
limitation realised from this study is the constraint on the size of the questionnaire. Due to 
the time constraints and relatively small possible sample size, it was deemed appropriate to 
ensure the questionnaire was as user friendly as possible. Subsequently a relatively short 
survey was employed; even though the survey saw a good completion rate, the data 
gathered from the questionnaire was not as in depth as other studies conducted in to this 
area. 
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Recommendations 
This study recommends that further research is conducted in to this topic, specifically 
investigating some of the discrepancies identified in this research and that conducted by 
Tampoe, Linz and Petroni and Colacino. Potential explanations have been provided for 
these inconsistencies, however further exploration is required to be conclusive. This study I 
I 
further recommends that additional research is conducted in to scientific knowledge workers, 
combining numerous Research and Development centres and possibly exploring these 
results outside of the UK. This would provide further breadth and depth to the type of 
scientific knowledge workers surveyed, rather than focussing on one particular business, 
providing further validity and understanding to these results. 
, 
It is also recommended that a more in depth survey be conducted; the questionnaire used 
for the purposes of this research only briefly covered a few of the possible rewards. A larger 
survey would not only provide further details and clarifications to the findings of this study, 
but would provide further validity to the results. To ensure that the conclusions reached from 
this research are verified, it is suggested that a further study is conducted which provides 
options for further rewards than those listed in this research, allowing for a large range of 
potential rewards to be covered. 
, 
I 
For business employing scientific knowledge workers, this study recommends that the 
, importance of the reward factors which motivated their employees is considered, in order to 
ensure motivation, job satisfaction and high performance, thus leading to a competitive 
advantage. The results suggest that male scientific knowledge workers are more motivated 
than females, further research and investigation must be done in to how to improve the 
motivation of female scientific knowledge workers. From the results, none of the rewards 
used in this research were more motivating to females than males, suggesting that apart 
from the bonus payment, the same satisfaction is derived from each of the rewards for both 
genders. Further research is required in Johnson Matthey, as well as other Research and 
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;:::a 	 Development functions to understand the comparatively low reported motivation, to improve 
~, .. 

it and subsequently increase performance. 

~. 	 It is suggested that businesses review their current reward packages to ensure a mix of both 
extrinsic (financial rewards) and intrinsic rewards (progression, job title and recognition) are ~ 
1/1' 	 prevalent to ensure their scientific knowledge workers are motivated and subsequently 
performance is maximised. From the results of this study, the four rewards which were 
suggested as being the most motivating; financial rewards, progression, job title and 
recognition need to be understood by business managers to ensure these rewards are given 
more thought for scientific knowledge workers' careers. It is suggested that in the case of 
Johnson Matthey and for similar Research and Development functions, a salary 
benchmarking project is undertaken to ensure the salaries of the scientific knowledge 
fIl 
ilL: 	 workers are competitive in the marketplace. It is suggested that a review of the finance put 
towards the pension scheme, which was reported as being less motivating, is conducted, as 
it costs the business money but does not provide as much motivation. By balancing out the 
cost of these rewards, the total cost of the business could remain the same however 
employees could be more motivated, as the basic salary would be higher. It is also 
suggested that a review of the prospects for progression within the business is conducted, tog::;I 
ensure progression is available to those who are able to demonstrate their potential. To 
Ft reflect the motivation derived from the job title reward, it is suggested that business 
managers review the job titles given to scientific knowledge workers. More research would 
be required to define which job titles are most motivating, however a possible amendment to 
job titles within the business may result in an improvement of performance. The fourth most 
motivating reward, recognition, also needs to be considered by businesses. Introducing 
recognition schemes across the business as well as departments, such as 'special 
achievement' rewards, 'employee of the month' schemes and such like should help to 
improve recognition and increase motivation of scientific knowledge workers. 
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Appendix I 
Research Questionnaire Foreword 
Thank you for participating in the research being conducted by Jo Edginton, HR Advisor, in 
to the rewards which motivate scientific knowledge workers. Participation in this research is 
voluntary, and you may withdraw from the process at any time. This research is for 
academic purposes only and will not be used internally within Johnson Matthey. The 
answers you provide will be treated as confidential, all questionnaires are anonymous and 
the data collected from this research will be stored in a secure location. 
Please answer as many questions on the questionnaire as possible; however it is not 
mandatory to answer every question. 
Once you have completed the questionnaire, please post it in one of the secure mailboxes in 
either the Technology Centre reception or CSF2 reception. If you have any questions 
before, during or after completing the questionnaire, please do not hesitate to contact Jo 
Edginton on ext 4462 or via email atJoanne.Edginton@matthey.com 
Again, thank you for taking the time to participate in the survey. 
=I 

::I 
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Research Questionnaire 
Demographic data 
Please circle the relevant information below: 
Gender Job Category Job Level within Johnson Matthey 
Male 
Female 
Age 
16-25 
26-35 
36-45 
46-55 
0 
0 
0 
0 
0 
0 
Chemist 
Engineer 
Technician 
Highest Education Level 
GCSE (or equivalent) 
A'Level (or equivalent) 
Bacherlor's degree 
D 
D 
D 
D 
D 
D 
I 
II 
III 
Senior 
Principal 
Manager 
Senior Manager 
D 
D 
D 
D 
D 
D 
D 
56-65 
66+ 
0 
0 
Masters degree 
PhD 
D 
D 
Director D 
Job satisfaction and performance 
On a scale of 1 - 5, with 1 being very low, 3 being average and 5 being very high, please rate the 
following questions: (please circle) 
How would you rate your satisfaction with your job: 1 2 3 4 5 
How would you rate the quality of your performance at work: 1 2 3 4 5 
Rewards and work 
On a scale of 1 - 5, with 1 =not at all, 2 =little, 3 =average, 4 =some and 5 =a lot, please rate the 
satls ac Ion you f h. f f eeI f rom receiving t e faII'oWing rewards and aspects 0 f your wor k: 
Basic Salary 1 2 3 4 5 
Bonus 1 2 3 4 5 
Pension Scheme 1 2 3 4 5 
Career Development and Progression 1 2 3 4 5 
Team Work 1 2 3 4 5 
Recognition from the business and peers 1 2 3 4 5 
Involvement in interesting work 1 2 3 4 5 
Autonomy 1 2 3 4 5 
Job Title 1 2 3 4 5 
Personal Responsibility 1 2 3 4 5 
Contribution to the success of the business 1 2 3 4 5 
Sense of achievement 1 2 3 4 5 
Other (please state) 1 2 3 4 5 
Expected rewards and work 
On a scale of 1 - 5, where 1 =not at all, 2 =unlikely, 3 =possibly, 4 = likely and 5 =very likely, please 
ra e h' th OWInQ I you ~et the I'kI e I I'h00d or you recelvlnQ or ac levin. J e f0 II . 'f rform weII .In your JO, b 
Basic Salary 1 2 3 4 5 
Bonus 1 2 3 4 5 
Pension Scheme 1 2 3 4 5 
Career Development and Progression 1 2 3 4 5 
Team Work 1 2 3 4 5 
Recognition from the business and peers 1 2 3 4 5 
Involvement in interesting work 1 2 3 4 5 
Autonomy 1 2 3 4 5 
Job Title 1 2 3 4 5 
Personal Responsibility 1 2 3 4 5 
Contribution to the success of the business 1 2 3 4 5 
Sense of achievement 1 2 3 4 5 
Other (please state) 1 2 3 4 5 
Please tick this box to confirm you are happy for this data to be used for academic research D 
purposes 
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Copy of the details sent to the Research and Development Centre Managers 
Date: 19th July 2012 
Dear All, 
As discussed in the management meeting today, as part of my MSc dissertation, I will be distributing 
a short questionnaire to yourselves and your teams next month (August). This purpose of the 
questionnaire is to investigate in to the link between rewards and motivation, the results of which will 
be used for academic rather than business purposes. The survey should only take 5-10 minutes to 
complete and I would be grateful if you could inform your teams of the upcoming survey and also take 
part in the questionnaire yourselves. 
As mentioned earlier, the results from this research will only be used for academic purposes, for the 
completion of my MSc and therefore if any queries are raised by employees, please ensure them that 
the results from this will not be used for business purposes. This will be communicated clearly in the 
email which will be sent to all employees shortly, and on the questionnaire itself. 
If you have any questions in the meantime, please do not hesitate to contact me. 
Thanks again for your on-going support 
Jo Edginton 
HR Advisor 
I 

I 
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Copy of the correspondence sent to all Research and Development staff members ;J1 
Date: 3rd August 2012 
Dear All, 
:J As part of an academic research project, you will shortly receive a survey investigating the link between business rewards and motivation. This is a voluntary questionnaire, participation is not 
compulsory. The survey will take 5-10 minutes to complete and is anonymous; results from the 
research will be used for academic purposes and will not be used within Johnson Matthey. ::J 
5J 
It would be greatly appreciated if you would take the time to complete the survey, copies of which will 
be sent to you electronically (via email) and hard copies will be available in the Technology Centre 
reception, by Beverley Williams' Office and from myself in the HR department (CSF2). To return the 
survey, please post your completed questionnaire through one of the secure mail boxes placed in the 
Technology Centre and CSF2 reception areas. These mailboxes will be emptied by myself each day ~ and no other employee will have access to these questionnaires. 
If, while completing the questionnaire, you do not wish to finish, please do not feel obliged to complete 
=f 
~ it. This is not a compulsory exercise; your participation in the survey is completely optional. The 
answers provided in the questionnaire will be treated as confidential, with the results stored in a 
secure location. 
~i 
The surveys will be distributed and made available from Monday 6th August and are required to be 
returned by Friday 31 st August. If you have any questions before, during or after completing the 
survey, please do not hesitate to contact me on ext. 4462 or via email at 
Joanne.Edginton@matthey.com 
Many thanks 
Jo 
HR Advisor 
Joanne Edginton 
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Appendix III 
Research Schedule 
Study agenda item 	 Research ScheduleI 	 I 
Background research 	 gtn June _17m June 
Literature review 	 18m June - 15ln July 
Methodology 	 16mJuly - 27mJuly 
16UiSurvey design July - 21 S July 
3raSurvey communication August 
Survey distribution 	 6m August 
Survey collation 	 31 S August 
2naData input 	 10m August - September 
3raData analysis (SPSS) September - 9In September 
Write up of results 10m September - 23ra September 
24UiWrite up of analysis September - 30"1 September 
6mWrite up of conclusion 1Sl October - October 
Editing 7 October - 21 S October 
Submission 26m October 
Joanne Edginton 
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Factor 1 
Achievement 
Involvement 
Contribution 
Pension 
Autonomy 
Responsibility 
f 
, 
Title 
Progression 
Team 
Age 
Bonus 
Recognition 
Basic 
Satisfaction 
Gender 
Satisfaction 
Age 
Performance 
Performance 
, Satisfaction 
Education 
,
,1 
Age 
,;;;'. 
Performance 
Satisfaction 
Satisfaction 
Joanne Edginton 
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Appendix IV 

Full Correlation results 

Factor 2 Relationship
I 
E Achievement 0,825 
E Involvement 0,791 
E Contribution 0.779 
E Pension 0.772 
E Autonomy 0.763 
I 
E Responsibility 0.727 
! 
E Title 0.708 
E Progression 0.665 
ETeam 0.661 
Level 0.651 
E Bonus 0.599 
E Recognition 0.591 
E Basic 0.589 
Performance 0.419 
Performance -0.410 
Achievement 0.34 
Performance -0.321 
Achievement 0.314 
E Achievement 0.266 
Contribution -0.265 
Progression 0.261 
Involvement 0.249 
Title 0.235 
Progression 0.229 
E Achievement 0.224 
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Education 
Education 
Autonomy 
Satisfaction 
Gender 
Education 
Autonomy 
Satisfaction 
Level 
Level 
Age 
Education 
Age 
Satisfaction 
Category 
Education 
Education 
Category 
Education 
Satisfaction 
Satisfaction 
Age 
Education 
Age 
Performance 
Category 
Category 
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Satisfaction 0.22 
Satisfaction 0.22 
Performance -0.208 
E Title -0.197 
Bonus -0.19 
Team 0.19 
Category 0.187 
E Progression 0.175 
Title -0.174 
Satisfaction 0.172 
Satisfaction -0.168 
Responsibility 0.166 
Recognition -0.164 
E Involvement 0.161 
Contribution -0.158 
Performance 0.15 
Performance 0.15 
Recognition 0.148 
Achievement 0.146 
E Contribution -0.141 
Title -0.139 
Contribution 0.138 
Pension -0.135 
Pension -0.133 
E Basic 0.132 
Progression -0.131 
Performance -0.129 
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Performance 
Satisfaction 
Autonomy 
Performance 
Level 
Level 
Performance 
Age 
Performance 
Satisfaction 
Gender 
Level 
Gender 
Gender 
Category 
Level 
Satisfaction 
Gender 
Education 
Level 
Performance 
Category 
Gender 
Education 
Level 
Category 
Satisfaction 
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I E Responsibility 0.128 
E Recognition -0.124 
Education -0.121 
Team 0.11 
Contribution 0.109 
Responsibility 0.108 
Bonus -0.105 
Responsibility 0.105 
E Team 0.103 
involvement 0.101 
Contribution -0.098 
Achievement 0.097 
Basic 0.092 
Satisfaction -0.091 
Achievement -0.091 
Involvement -0.088 
Basic 0.086 
Achievement -0.083 
Title -0.083 
Team -0.082 
Pension 0.079 
Involvement 0.078 
Involvement -0.077 
Bonus 0.077 
, 
Recognition -0.076 
Satisfaction -0.075 
E Pension 0.074 
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Gender 
Satisfaction 
Education 
Satisfaction 
Performance 
Category 
Gender 
Gender 
Category 
Gender 
Age 
Level 
Category 
Gender 
Level 
Satisfaction 
Education 
Level 
Performance 
Satisfaction 
Education 
Performance 
Education 
Performance 
Age 
age 
Satisfaction 
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Responsibility -0.074 
Bonus 0.071 
Recognition 0.068 
Recognition -0.064 
Basic 0.062 
Team -0.062 
Title -0.061 
Progression -0.06 
Responsibility -0.059 
Pension 0.053 
Basic -0.053 
Performance 0.052 
Title 0.05 
Recognition -0.049 
Progression -0.048 
Team 0.047 
Involvement -0.047 
Basic 0.047 
E Involvement 0.046 
Responsibility 0.044 
Basic -0.044 
Responsibility -0.043 
Contribution 0.042 
Progression 0.041 
Bonus -0.035 
Progression 0.034 
E Basic 0.033 
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I Autonomy 
Age 
Satisfaction 
Category 
Performance 
Performance 
Category 
Performance 
Satisfaction 
Performance 
Age 
Gender 
Level 
Performance 
Category 
Satisfaction 
Age 
Autonomy 
Performance 
Performance 
Satisfaction 
Performance 
Performance 
Level 
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Level 0.033 
Title -0.032 
Pension 0.024 
Bonus -0.022 
E Recognition 0.021 
E Contribution 0.021 
Basic 0.021 
Involvement -0.019 
E Responsibility 0.017 
E Bous -0.015 
Team 0.012 
Team 0.011 
Bonus 0.011 
Recognition 0.01 
Pension -0.01 
E Team 0.009 
Achievement -0.009 
Satisfaction -0.009 
E Pension 0.007 
E Progression -0.007 
E Bous 0.006 
Contribution -0.005 
E Title -0.003 
Pension -0.002 
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, Descriptive Statistics 
Std. 
J N Minimum Maximum Mean Deviation Skewness 
Std.
=I, 
ttl Statistic Statistic Statistic Statistic Statistic Statistic Error 
;J M/F 132 0 1 .35 .480 .651 .295 
~/ Age 132 50 1.80 1.268 .664 .295 
Education 132 0 4 2.73 1.259 -.606 .295 
Category 132 20 .80 .789 .369 .295 
Level 130 0 7 2.46 1.650 .663 .297 
Satisfaction 132 1 5 3.17 1.001 -.061 .295 
Performance 132 1 5 3.41 1.007 -.069 .295 
Basic 132 1 5 3.17 1.104 -.199 .295 
Bonus 132 1 5 3.52 1.153 -.627 .295 
Pension 132 51 2.58 1.053 -.043 .295 
Progression 132 1 5 3.30 1.052 -.153 .295 
Team 132 1 5 2.94 1.201 .175 .295 
Recognition 132 1 5 3.20 .996 .071 .295 
Involvement 132 1 5 2.91 1.212 .072 .295 
Autonomy 132 1 5 2.98 1.441 .590 .295 
Title 132 1 5 3.23 1.161 -.401 .295 
Responsibility 132 1 5 2.89 1.111 .146 .295 
Contribution 132 1 5 3.09 1.333 -.091 .295 
Achievement 132 1 5 2.62 1.274 .249 .295 
E Basic 132 1 5 3.05 1.088 -.070 .293 
E Bonus 132 1 5 3.24 1.248 -.137 .293 
E Pension 132 1 5 2.76 1.169 .142 .293 
E Progression 132 1 5 3.17 1.149 -.215 .293 
ETeam 132 1 5 2.76 1.115 .165 .293 
E Recognition 132 1 5 3.09 1.111 -.117 .293 
E Involvement 132 1 5 2.91 1.138 -.007 .293 
E Autonomy 132 1 5 3.14 1.380 -.217 .293 
ETitle 132 1 5 3.14 1.120 .041 .293 
E Responsibility 132 1 5 3.05 1.212 .240 .293 
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E Contribution 
E Achievement 
Valid N (Iistwise) 
132 1 
132 1 
132 
5 2.88 1.225 -.035 .293 
5 3.12 1.157 .551 .293 
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